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EDITORIAL 


THE WHITE SCOURGE 


During the decade 1901-1910, 39,688 people died each year from tuber- 
culosis sited in the respiratory system and 16,828 from other forms of the disease. 
No wonder the term “ The White Scourge ” was coined. Tuberculosis is an old 
disease which has ravaged the world throughout all known history. It is a disease 
of germ origin and the organism seems to be able to vary, in action, in its 
morphology, in its nutritional requirements and according to the species of its 
host. The three main types—human, bovine and avian—can be distinguished 
in the laboratory with relative ease. 


The manifestations of the disease in the animal body can be recognised 
with reasonable certainty on clinical examination and by the naked eye at 
examination post-mortem. 


Environmental conditions may favour or repel its advances. Its fury is 
abated by good hygiene but enhanced by the reverse, particularly by those 
conditions which are associated with bad housing and sanitation, crowded 
conditions and when the natural resilience of the body is taxed to the full 
physically or physiologically. 

Long before the germ theory of disease was adumbrated upon the mind of 
sceptical men the contagious and infectious nature of the disease was recognised 
and known victims were often shunned as if they were lepers. Robert Koch 


(The April issue of The British Veterinary Journal was published on May 15) 
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struck the first positive blow in the fight against this fell disease when, in 1882, 
he isolated the tubercle bacillus from the lesions of the disease and from some 
of the excretions of the human body. From this point investigations could be 
made regarding the mode of entry into the body, its virulence per se and in 
relation to dose, the means of spread and of that indefinite factor, the natural 
resistance of the host. Theobald Smith is credited as the first to suggest a variety 
of type, i.e., human and bovine, but whilst Smith’s theory was substantiated 
subsequently it was not accepted universally that the bovine type tould be the 
cause of tuberculosis in man and vice versa. Indeed, the great Koch intimated 
at the International Congress on Tuberculosis in 1901 that from experimental 
evidence he had come to the conclusion that human tuberculosis was not con- 
veyable to cattle and implied that the bovine infection could not be conveyed 
to man. 


His statement aroused strong reaction and particularly from our own 
Sir John McFadyean. The question was one of such vital importance that a 
Royal Commission was set up to examine the evidence and conduct investiga- 
tions. The result of the Commission’s work confirmed the contention that bovine 
tuberculosis was or could be the cause of tuberculosis in man. 


Koch inadvertently struck another blow in the conquest of tuberculosis, for 
his statement led to the investigations of the Royal Commission and debatable 
conjecture was replaced by fact: bovine tuberculosis can propagate in man. 


Now this bare fact does not mean that each and every bovine tubercle 
bacillus can take root and thrive in the tissues of the human host. All the seeds 
one sows in a garden do not germinate and fructuate. There are some gardens 
in which some seeds and plants will not grow. In the garden as in the body the 
quality of the soil counts much. In the body this quality is termed resistance 
and the resistance of the majority of people to tubercle bacilli, human or 
bovine, must be very great otherwise the human race would be extinct. Recent 
estimates, and these can only be approximate, indicate that the number of deaths 
from tuberculosis of bovine type range between 1,500 to 2,000 per year and the 
non-fatal cases between 6,000 and 8,000. The non-fatal cases can bring great 
sorrow, disability, and hardship. 


Steps have been taken to reduce the incidence of tuberculosis in our herds. 
At one time the incidence was reputed to be at least 40 to 50 per cent. As the 
number of tubercle-free herds has increased it has been estimated (in 1945) that 
the incidence had been reduced to 30 to 35 per cent. There can be no doubt 
that this reduction continues and has been reflected in better health and 
productivity in our cattle and in the financial returns to the owners. It will be 
interesting to know if these benefits have been reflected also in the wellbeing of 
the human race. 


AUM 
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Radiograph (reduced) of one set of limbs as used in the survey of the incidence of the 
second and fifth metacarpals and metatarsals in the sheep: (1) Lateral half left fore 
limb. (2) Medial half left fore limb. (3) Medial half right fore limb. (4) Lateral 
half right fore limb. (5) Lateral half left hind limb. (6) Medial half left hind limb. 
(7) Medial half right hind limb. (8) Lateral half right hind limb, (a) Fifth 
metacarpal. (b) Second metacarpal. 


(Article by Smith, page 175) 
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GENERAL ARTICLES 


A SURVEY OF THE INCIDENCE OF THE 
SECOND AND FIFTH METACARPALS AND METATARSALS 
IN THE SHEEP 


By R. N. SMITH, Ph.D., M.R.C.V.S. 


Department of Veterinary Anatomy, The University, Bristol, 8 


Introduction 
It has been known for a long time that although certain elements of the 
limbs of sheep ossify, at least in part in the foetus, yet they appear inconstantly 
in the adult. Such structures are the clavicle, fibula, and the second and fifth 
metacarpal and metatarsal bones. This article is concerned with the incidence 
of inconstant metapodial elements in the adult and forms part of a wider study 
of the ossification of limb bones of the sheep (Smith, 19562). 


Rosenberg (1873) studied in detail the development and regression of the 
second and fifth metacarpals and metatarsals. In addition to summarising the 
preceding literature, he described their appearance in the foetus and stated that 
both metacarpals could persist in the adult but that the metatarsals did not. 
Mettam (1895) commented that “at the most, only one (metacarpal) is found— 
the external one, and it never exceeds 3 mm.” White (1925) obviously believed 
that the second metacarpal could remain distinct. Harris (1937) stated that 
at birth the fifth metacarpal varied within wide limits and might consist of 
merely a proximal end, or of a proximal end tapering away into a shaft as long 
as 2.5 cm. He considered the second metacarpal to be buried by the third 
whilst in the cartilaginous stage and stated that there was no trace of either 
second or fifth metatarsal. The sum of the information to be gained from the 
standard texts is that the fifth metacarpal is very smail and not infrequently 
absent. By inference neither the second metacarpal nor the fifth metatarsal 
occur, as neither is mentioned. Many textbooks refer to the proximal metatarsal 
sesamoid found in the suspensory ligament (superior sesamoidean) as the second 
metatarsal. Smith (19560) has stressed that this is not possible. 


Material and Methods 

The distal parts of the limbs of 168 adult sheep were obtained from the 
slaughterhouse. The collection was spread over a year in an attempt to embrace 
sheep of different breeds and families. Care was taken to see that all four 
limbs of each sheep were kept together. Each specimen was sectioned in the 
vertical plane between the third and fourth elements, and the axial surfaces 
were laid upon the X-ray film. Ilfex or Kodirex non-screen films were used. 
Each half-limb was X-rayed separately, all eight halves being recorded on one 
film (see plate). All measurements were taken directly from the film. 
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Results 
Second Metacarpal. 

Of the 168 sheep examined, 11 had second metacarpals present in both 
right and left limbs. In addition, 3 had them in the left limb only and 3 in 
the right limb only. The shortest second metacarpal was 3 mm. the longest 
65 mm., and the average of those present 24.9 mm. 


Fifth Metacarpal. - 

Fifth metacarpals were present in both limbs of 140 sheep. Eight had a 
left but no right and 13 a right but no left fifth metacarpal. The shortest was 
5 mm., the longest 100 mm. and the average 45.6 mm. 

On examining for the presence of both second and fifth metacarpals it 
was found that 11 had both metacarpals in the right limbs and 7 had neither 
in either limb. Two had second metacarpals in the right limbs and fifth 
metacarpals in both limbs. Three had second metacarpals in left limbs and 
fifth metacarpals in both limbs. One had a second and a fifth metacarpal in the 
right limb and neither in the left. 


Second and Fifth Metatarsals. 

Of the 168 sheep not one showed either metatarsal. In 3 specimens 
some osteophytes were attached to the abaxial borders of the fused third and 
fourth metatarsal bones about the mid-shaft region. These were not considered 
to represent metatarsals. 

Discussion 

The second metacarpal has been found in 28 of the 336 fore limbs (just over 
8 per cent), thus supporting the contention of Rosenberg (1873) and White (1925) 
that it may persist. The findings also agree with the general opinion that the 
fifth metacarpal is a fairly constant structure, although it varies considerably 
in length. It occurred in 301 of the 336 fore limbs (nearly go per cent). Its 
complete absence from the sheep may therefore be considered infrequent. 
Regarding the second and fifth metatarsals this survey indicates that their 
appearance is rare in the adult sheep. 


Summary 

1. The lower part of the limbs of 168 adult sheep have been examined to 
study the incidence of second and fifth metacarpals and metatarsals. 

2. The second metacarpal was found in approximately 8 per cent of the 
limbs, and had an average length in these of 24.9 mm. 

3. The fifth metacarpal occurred in approximately go per cent of the 
limbs, having an average length in these of 45.6 mm. 

4. Neither second nor fifth metatarsal occurred in these limbs. 
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NUTRITIONAL FACTORS AND BOVINE INFERTILITY 
IN THE EAST MIDLANDS 


By CONNIE M. FORD, M.R.C.V.S. 


Veterinary Investigation Laboratory, Sutton Bonington, Loughborough 


INVESTIGATIONS on 150 sub-fertile herds seen in the East Midlands from 
1951 to 1954 revealed that in 71 per cent ovarian dysfunction was diagnosed as 
an immediate cause of herd infertility. 


Diagnosis 

Diagnosis was based on the following points: Ovarian cysts; the presence 
of large follicles 2 to 7 days after heat; small or impalpable corpora lutea in 
mid-cycle or early pregnancy; absence of either corpora lutea or follicles on both 
ovaries at each of two examinations with 7 to 10 days’ interval; strong uterine 
tone 2 to 7 days after heat; cestral behaviour in mid-cycle or in a pregnant 
animal; silent heat; irregular heat periods. It is noteworthy that with the 
exception of cystic ovaries there were no anatomical abnormalities in these cases, 
and in a single examination without any history they would have been classified 
as “normal.” With an accurate history of service dates, etc., the abnormalities 
are apparent and, except for ancestrus, can be perceived at a first visit. The 
presence of one or more of these conditions in a high proportion of the cows 
due for service was regarded as evidence of a herd abnormality. 


In the same series of 150 herds 35 per cent were classified as suffering from 
genital infection, mostly vibriosis. In this group were placed all herds where 
recognised pathogens or their corresponding agglutinins were detected in mucus 
or aborted foetuses, etc., and also all herds where definite inflammation of the tract 
was common. In deciding on immediate methods of treatment all herds with a 
suspicious history—e.g., a sudden fall in conception rate following the intro- 
duction of a newly-purchased bull or cow—were also treated as “infected” at 
at least until extensive bacteriological examinations had been made. 
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In 21 per cent of the herds both infection and ovarian dysfunction were 
present. Early impressions suggested that it would be a much higher figure, 
but this was probably because those herds suffering from both conditions presented 
a far more difficult problem than either condition occurring separately, so that 
more time was always spent on these herds. 


While these figures are unlikely to correspond to the true incidence of infer- 
tility either in general practice or in the cattle population as a whole, it is 
thought that the very high proportion of sub-fertile herds with ovarian dysfunction 
can only mean that the condition is extremely common in this area. 


As a rule it is not possible to make an exact diagnosis on the first visit to 
a farm, but it is essential to try to differentiate between infected and merely 
dysfunctioning herds, as there is usually an urgent need for treatment.  First- 
aid measures for either group are different and in one respect contradictory. 
If venereal infection is suspected the bull should be withheld from service and 
A.I. practised, at least on animals believed to be clean. Where ovarian 
dysfunction occurs it may be impossible to detect heat, or to distinguish it from 
abnormal behaviour between true heat periods, or during early pregnancy, and 
in these herds much better results will be obtained from natural service than 
with A.I. 


Nutritional Aspect. 

It is considered that faulty nutrition is by far the most likely cause of ovarian 
dysfunction on a herd basis. In a few cases there was general under-nourishment, 
and the remedy was obvious, although not always easy to put into practice. In 
cases presented as problem herds the usual picture was that the herd looked well, 
milked well, and appeared in normal health except for ovarian dysfunction. 
This lack of obvious general symptoms suggests that the major nutrients in the 
diet were adequate, and for this reason an imbalance or sub-optimal intake of 
minerals or vitamins was suspected, and as a routine measure, a mineral mixture 
was always suggested for these herds. The choice of formula is of considerable 
importance, and it is essential to know the type of mixture that is being used. 
In the accompanying table the calcium and phosphorus contents of the common 
types of mineral mixture are given and compared with that of bone flour. 


The formula chosen for use pending analyses of foodstuffs was that of the 
“ balanced ” mixture, where the calcium and phosphorus are present in roughly 
the same proportions as in bone flour, together with a mixture of those trace 
elements generally accepted as being necessary, in quantities well above the 
theoretical needs but well below toxic levels. The mixture was offered to the 
cattle in troughs, to take at will. If it was not taken readily a little was mixed 
with the concentrate ration, gradually increasing it in an effort to overcome mere 
dislike of change on the cow’s part. Nevertheless, in about one herd in five 
the cattle refused to take the mixture, even refusing all concentrates in some 
cases rather than eat it. By the time this behaviour had been duly noted and 
confirmed results of analyses or other laboratory procedures were to hand and 
a more precise treatment could be prescribed. 
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It is appreciated that the real cause of ovarian dysfunction is not known, 
that most theories about it are tentative, and that its very existence on a herd 
basis is doubted by some of those workers in whose areas it does not commonly 
occur. Unfortunately, it is impossible to prove any theories and confirm any 
impression without laborious, carefully planned and strictly controlled experi- 
ments such as are possible only in herds kept for the purpose and staffed and 
housed accordingly. It is considered that the amount of experimental work 


TABLE I 


Calcium and >hosphorus contents of different types of 
mineral mixture compared with bone flour 


Bone flour |"Balancea"| P-rich Ca-rich 
Cao 45% 27% 20% 37% 
Po 0s 31% 18% 25% 6% 
Cad :P905 : 
ratio 1.4:1 1.431 0.38:1 6:1— 


possible in the treatment of disease of this kind in the field is almost negligible. 
In spite of the lack of precise knowledge, some form of treatment must be applied. 
In such circumstances it is essential that the treatment suggested should be 
harmless and since its efficacy is uncertain it should also be relatively cheap 
and simple. Provided the forgoing conditions are satisfied, one would like the 
treatment to have some rational basis, using such knowledge as we already possess. 


Treatment with a “ balanced ” mineral mixture, therefore, commends itself 
because so far no deleterious results have been observed to follow its use. On the 
other hand, quite serious deterioration has been seen in some herds when stil- 
beestrol was used indiscriminately, and even the classical “ washing out ” some- 
times appears to cause damage (Rowson, Lamming and Fry, 1953). The use of a 
calcium-rich mixture has been suspected of causing infertility in a number of 
herds, and it is thought that similar harm might arise from the use of a phos- 
phorus-rich mixture in excessive doses. No case was observed by me in which a 
phosphorus-rich mixture could be incriminated, but this may have been because 
most manufacturers advise that it should always be mixed with concentrates, 
thereby ensuring that comparatively small doses are given. 


The success of mineral treatment is difficult to determine accurately, but 
in 24 herds where the mineral was taken readily, and where adequate reports 
were obtained, definite improvement was reported in 22 herds, and no improve- 
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ment in two. Unfortunately, no controls were kept in any of these herds, and 
it well known that ovarian dysfunction is frequently transient, and animals recover 
spontaneously when the diet alters, as it does constantly on most farms. Even 
so, the above figures are considered sufficiently encouraging to warrant wider 
use of these products as a preliminary treatment for ovarian dysfunction. On 
certain farms, which have been under observation for several years, it has been 
found that discontinuing the minerals, or changing to another kind, has been 
followed by a recurrence of the infertility, and in one case the circumstantial 
evidence of this kind was quite striking. 

The symptoms of ovarian dysfunction are, as indicated, very varied, but 
the same symptoms tend to predominate in a herd at any one time. Thus, in 
some herds during the winter of 1954-55 the main trouble was ancestrus after 
calving, while in others defective corpora lutea, with occasional cysts, pre- 
dominated. This last syndrome, which could be termed hypoluteinisation, was 
the one most frequently observed. It appeared to be a pituitary rather than 
an ovarian failure, in that in most herds the use of luteinising hormone at or 
soon after service was frequently followed by the production of a normal corpus 
luteum and pregnancy. Once pregnancy was established the cow was not 
necessariy out of trouble as the corpus luteum sometimes regressed and resorption 
of the foetus occurred. The ripening of follicles could continue in spite of 
pregnancy, with regular heats occurring in some cows. The insemination of 
such cows, when three months pregnant, is likely to cause abortion, but with 
the loss of time involved, farmers are often reluctant to postpone service if a 
cow “breaks” merely to make certain she is empty. 

At first it was hoped that the various symptoms might have some diagnostic 
significance, but the author’s view at the moment is that while ovarian failure 
may have many causes, the symptoms bear little or no relation to these, and 
the variety of clinical manifestation depends more on the degree of ovarian 
failure, acuteness of onset, and the stage in the reproductive cycle at which it 
begins to operate. 

It is known that when the quiescent ovary begins to function, follicles ripen 
and regress before ovulation takes place. An extremely adverse environment 
from the time of calving may result in anoestrus—-the most complete ovarian 
failure. If the adverse factor sets in a month or so later, however, when the 
ovary is already beginning to function, the stage of ripening follicles without 
ovulation may be prolonged, resulting in cysts or delayed ovulation. It is 
thought that the same effect can occur when the adverse factor is less severe. 
When conditions are only a little below normal, or when they only become 
subnormal at or after mating, it is suspected that hypoluteinisation is the common 
manifestation. It may be that some non-specific abortions, such as were very 
common in 1954, were due to similar causes operating in the heavily pregnant 
cow. 

All this can be explained if it is assumed that variations in the diet may 
be the primary factor in non-specific reproductive failure. The diet of the 
herd, both in summer and winter, is constantly changing, and the requirements 
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of the cow alter with the rhythm of her reproductive cycle. Her demands are 
probably at their peak a few months after calving, when lactation is very high, 
and if mating tis to take place then, which is the most desirable time from the 
farmer’s point of view as well as the normal time for the cow, the diet must 
be adequate in all respects. For autumn calvers, however, this peak demand 
occurs in mid-winter when the cow’s diet is most artificial and when it is subject 
to fairly sudden changes. 

From calculations based on analysis of foodstuffs from affected farms, 
gross abnormalities have often been detected in the calcium and phosphorus 
intakes which, according to the work of Hignett and Hignett (1951), would be 
likely to cause infertility. In most cases the diet would be improved, theoretically, 
by the addition of a balanced mineral mixture, and this is so for all minor 
imbalances as well as major shortages. Very few natural feeding stuffs have a 
calcium or phosphorus content of more than 1 per cent, hardly any more than 
2 per cent, so that quite small additions of a balanced mineral mixture are 
enough to bring the calcium :phosphorus ratio nearer the ideal, as well as 
materially increasing the level of both components. The one diet where they 
are ineffective is that with a gross excess of calcium (200 gm. or more CaO daily 
—and a low to medium phosphorus level of about 70-80 gm. P:O;). Diets of 
this type are not uncommon, especially when much kale is fed, and in these cases 
the phosphorus-rich mixture is the rational one to use, although it is not sufficient 
to counteract such an imbalance unless given in much larger doses than most 
manufacturers advise. The difficulty is that diets of this kind are rarely fed for 
more than a few months, and by the time the condition has developed and the 
diagnosis has been confirmed by analysis, the kale or silage concerned is usually 
finished, and the herd may then be on a diet with no excess calcium, or even with 
an excess of phosphorus when foods like brewers’ grains are fed. Dosage with 
extra phosphorus at this stage could in theory be disastrous. 


There are some grounds for believing that cattle on a calcium-rich diet will 
refuse to eat a balanced mixture, but much more experiment and observation is 
necessary before this belief can be accepted as fact. It is not known whether such 
herds would take, voluntarily, a phosphorus-rich mixture, and, even more 
important, stop taking it when their diet ceased to have a gross excess of calcium 
over phosphorus. All samples of kale or lucerne have not a gross excess of calcium, 
and some specimens can be quite well balanced. It would be extremely convenient 
if the cow’s inclinations in this instance bore some relation to her chemical needs, 
as it does in certain specific deficiencies such as a gross aphosphorosis; but in a - 
species where arsenical weed-killer is readily consumed out of sacks there is no 
justification for assuming that such instincts are always sound. Careful experi- 
ments are necessary, therefore, before the method of “free access” feeding with 
a phosphorus-rich mixture should be tried in practice. 

At the present time the calcium-rich mixture has to some extent lost favour, 
and very few firms which publish their formule make mixtures of that type for 
cattle. Since chalk is so cheap, it is probable that where no formula is published the 
mixture is often of this type. It was probably used with success on some farms 
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between the wars, where poor grazing and hay were supplemented by excessive 
amounts of concentrates. In such a diet there is likely to be an excess of 
phosphorus over calcium. To-day, however, many compound cakes are them- 
selves fortified with extra calcium, so that the use of a calcium-rich mineral 
mixture is rarely justified. It may well have an application in the feeding of 
swine, when they have an all-cereal diet, but the author’s experience of this 
species is insufficient for any definite recommendations to be made. 


So far this article has dealt almost entirely with calcium and phosphorus in 
matters of nutrition. This is not because other elements are not considered 
important, but because calcium and phosphorus are known to be needed in 
larger quantities and to occur in larger quantities than the minor elements. They 
are therefore comparatively easy to measure by analysis, and to adjust by 
supplements to the diet. Moreover, the levels at which they are fed are thought 
to have considerable influence on the availability of trace elements. Natural 
food-stuffs are rarely lacking in trace elements, but on some diets an apparent 
deficiency arises, for example of manganese or copper, and dosage with the 
element—in quantities far exceeding the theoretical requirements—appears to 
effect a cure. In some cases it has been found by Hignett (1950), and also by 
Wilson (1952), that adjustment of the calcium and phosphorus levels in the diet 
has been just as effective as dosing with one or more trace elements. Where a 
diet is to be adjusted by the farmer it is considered preferable to use the compara- 
tively non-toxic calcium and phosphorus rather than a trace-element mixture 
where the dosage needs to be more exact. The virtue of the so-called “ gunshot ” 
mineral mixture is that it combines both methods, and may save precious time 
in a seriously deranged breeding programme. 


Regional Aspects. 

Analysis of home-grown food on farms in the East Midlands suggests that an 
actual shortage of calcium and phosphorus occurs more often than is generally 
realised, especially on the limestone and the grit hills of Derbyshire. Both these 
rocks are rather porous, and in a wet season the soil over them may be badly 
leached, yielding herbage very low in all minerals. The amount of soluble material 
available to the plants depends just as much on the drainage as on the chemical 
nature of the underlying rock, and soil over limestone can actually be short of 
lime in some cases. Hay with a high and well-balanced mineral content acts as a 
buffer in the diet to counteract the effects of all the other, more frequently 
changed items of diet. If the hay is low in minerals these minor changes can cause 
serious temporary shortages and imbalances that are very difficult to foresee and 
prevent. The use of kale, lucerne, or beet pulp can overweight the diet with 
calcium, while the use of brewers’ grains can overweight it with phosphorus, and 
in the light of Hignett’s (1951) work, either condition is likely to cause infertility. 
Even when such a diet happens to be well balanced the total intake of calcium 
and phosphorus is frequently too low, and any imbalance accentuates the effects 
of this. On such farms, therefore, there are sound reasons for the use of a balanced 
mineral mixture, which both reduces any imbalance and corrects any deficiency. 
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TABLE II 
Variations in the Ca. and P. content of Midland hays. 


Description of Sample al% |P205% Comments 
— * 
Standerd Average Figures (Min. of 
Ag. Bulletin No.48 
Good iMeadow lIfay 1.0 0.43 
Seeds Hay 2.0 {0.60 
Red Clover Hay 1.60}0.39 
Midland nays «s analysed 
Seeds hay - Kegoer marl clay 0.90]0.50]As 'normel' meadow hay 
Seeds hay - Boulder clay over 
kueper 1.27}]0.32|Low P, relative excess 
of Ca. 
Clover hay - heavy clay over 
Cotsw. Limestone 2.69]0.42 |Excess Ca, P. normal 
Seeds hay - Trent alluvial 0.56 |0.71 Excess P. om rather 
ow 
weadow hay - Sandy loam over H.Grit 0.48}0.48/Ca.low, P. normal 
Coecksfoot hay - Coal measures 0.38]0.45]/Ca. very low, relative 
excess P 
Meadow hay - Light uplands over coal 0.33|0 26]Both low 
Meadow hay - Bunter sandstone 0.2810.16]Both very low (?Badly 
saved) 
= L 


The soil of origin is given for interest, but it must never be assumed that 
these examples are typical of all hay from similar soils, as there is wide variation 
even on the same farm, according to the season, methods of husbandry, etc. 
Analysts’ figures have now been obtained for over 330 samples of hay, grass and 
silage grown in the East Midlands province, and these have been selected as 
typical specimens. All gradations between, and in some cases beyond, these 
extremes have been found, and all samples analysed have been in use for cattle 
at the time of the clinical investigation. Grass and silage tend to have a higher 
phosphorus content than hay, as the phosphorus is lowered by weathering and 
by handling, due to shattering of the leafy parts; otherwise the mineral contents 
of grass and silage are similar to that of hay, on a dry matter basis. 

To illustrate the effect that these variations can have on the actual diet of 
a cow, a simple ration has been composed which is typical of many fed in this 
area, and which is considered satisfactory by ordinary nutritional standards. 


Typical ration for a 3-gallon cow of 1,000 lb. weight. 


Hay ... xi ae si ne 16 lb. 
Concentrate (4 lb. per gallon over the first) 8 lb. 
Kale ... ies en es ies uid 40 |b. 
Sugar beet pulp (fresh)... ‘i = 10 lb. 


After the kale was finished, 50 lb. mangolds was substituted. 

After the sugar beet pulp was finished, 10 lb. brewers’ grains was substituted. 

Usually both kale and sugar beet pulp are available from autumn to 
December, the changeover being made at Christmas or soon after. These articles 
of diet are among the commonest used, and they are usually fed at about these 
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TABLE III 
Probable Ca. and P. contents of the foods used. 
| Food Amount fed daily |% Ceo it P20, CaO in} P20, in 
; gus. gine 
Hay 1) "Normal 10 0.43 72 31 
| or 2) High Ca. Low P) = 032] 91 23 
} 16 lbs - 7,200gms 
or 3) Low Ca, High P 0 56] 0.71 4O 5} 
or 4) Low Ca Low P } 0.33 0.26 24 19 
palatal “fortified” ) & 1bs or 224) 1 Uy 81 52 
Concentrate plain j 3,600 gms 1 18 25 42 
Presh sugar beet pulp) 10 lbs or 0.23] 0.03 10 1 
Presn brewers grains , 4,500 gms ~~ 0 57 6 26 
hale 4O lbs - 18,000gms] 0.43 | 0.12 (a 22 
meaosen 50 lbs - 22,500gms} 0 02 0.09 4 20 
Balsnced mineral 1p0 gus 27.0 18.0 27 18 
we mineral 35 gms 20.0 25.0 7 9 
L 


levels. Many farmers use dried beet pulp, which is available all the year round, 
or they may use brewers’ grains all the year, so that infinite variations are possible. 

The quantities of minerals to be fed are those currently recommended by 
manufacturers. Where “ free access” is practised, and the cattle take the mineral 
greedily, 200 gm. or more might be taken of the “balanced” type of mineral. 

Figures for hay No. 1, beet pulp, brewers’ grains, kale and mangolds are 
taken from the Ministry of Agriculture Bulletin No. 48, “ Rations for Livestock,” 


1952. 


TABLE IV 
Probable variations in Ca. and P. intake using these foods. 
Hey Nool. Hay Noe 2, Hay Now 3s Hay No. 4. 
Rest of Diet. 
Ca0gm P2058 Cag |P20s5gm || Ca0ge P205gm Ca0gm | POsge 
Plain cake,Kale & beet pulp. 184 96% 203} 68%]] 152 116% 136 6a* 
ditto & balanced minerals 2. | 14] 230 | 106 *]] 179 134 } 163 | 102% 
ditto & P-rich minerals 191 | 106%] 210} 97%} 159 125 |} 143 | 93% 
Fortified cake, Kale & Beet pulp 240 | 106%] 259] 98x} 28] 126T! 192 | 94% 
ditto & balanced minerals 267 raat} 266 1164-235 1a jj 219 | 112% 
ditto & P-rich minerals 2e7 } USKH 266] 1074 215 135 } 199 | 103% 
Plain cake, Mangolds & brewers gns. | 107%} 119%} 126 | 111% 3% 139 59x 107 * 
ditto & balanmed ainerals iy] 1x7 | 153 | 2129 12H 157 || 86x 125 
ditto & P-rich minerals 4k} 128 133 | 120%] sey 4s 66 16* 
Portified cake,Mangolde & brewers g.| 163 | 129 we2 | 121%] ist) w | us” ux 
ditto & balanced minerals 190 | 47 |} 29! 139 1st] §=667 |] 2 | 135 
ditto & P-rich minerals ajo | 136 19 | 19 138t, «=-:158 |] l2ax 126 


Probable requirement of an average 3-gallon cow. 
125 gm. of P2O; with a slight excess of CaO (Hignett, 1951). 
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Figures for the other three hays, and for the plain concentrate mixture, are 
from samples analysed. Figures for a “fortified” concentrate mixture are 
supplied by courtesy of Mr. S. L. Hignett. 

Figures marked * are considered inadequate, those marked } are inadequate 
to balance the excess of the other element. 

Although 40 lb. of kale is by no means excessive as far as local farming 
practice is concerned, it will be seen that only those diets including minerals as 
well as “ fortified’ concentrate will be adequate for phosphorus with most hays 
when kale is being fed. Even with hay No. 3 there is not enough phosphorus in 
the unsupplemented natural products, whereas nothing can balance kale feeding 
when hay No. 4 is used. Where phosphorus levels are on the borders of adequacy 
the excess of calcium will result in a relative deficiency of phosphorus. 

When mangolds and brewers’ grains are fed the supplements are necessary 
for calcium to be adequate in most cases, and again with hay No. 4 ordinary 
doses of minerals are barely adequate unless the concentrate is also fortified. 

It will be seen that whatever else is being fed the balanced mineral mixture 
will improve it slightly, and even in the excess calcium it will do no harm, 
although it is not much help in this case. If fed in larger quantities it will correct 
most of the phosphorus excess-diets, and those with balanced but totally 
inadequate hays like No. 4. 

On many farms silage is used now instead of either roots or kale. This 
varies very much as the hay does, and where a farm tends to produce grass of an 
abnormal mineral content the bulk of the ration will then all have this 
abnormality. 

From a study of well over a hundred actual diets worked out in detail as 
this hypothetical one has been worked out above, the main fact that emerges is 
that no single item can be considered in isolation. Cattle may be getting a gross 
excess of kale, but if the hay happens to be unusually high in phosphorus and low 
in calcium, and if they are getting rather a lot of brewers’ grains, the diet may 
not be unbalanced. Similarly, hay little better than straw may be perfectly 
safe if fed with unusually good silage. 

The first essential is to get the fullest and most exact details possible. While 
a balanced mixture might be offered in all cases, no more drastic readjustment 
should be attempted unless at least any hay and silage used is analysed. It is 
probably desirable to analyse the other items but it is rarely possible in ordinary 
practice. Tentative advice can be given on diets, provided that the home-grown 
food, such as hay. silage or grass, is analysed. Bearing in mind the inevitable 
inaccuracy from this lack of exact knowledge of the other items, and also from 
the difficulties of truly representative sampling, and from lack of exact knowledge 
of the quantities fed as distinct from the quantities allegedly fed, the final figures 
for the daily intake of phosphorus and calcium should only be regarded as 
approximate. Neither excesses nor deficiencies can be diagnosed with confidence 
unless they are gross, according to the figures, and the response to cautious 
mineral therapy may be more revealing than the initial analysis. 

Allowance should be made for the length of time they have been on the 
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present diet and the nature of the previous one. The symptoms shown at the 
time of investigation may be due to some months on the previous diet and if a 
change for the better has just occurred they may recover with or without treat- 
ment. In assessing the value of the new diet too much attention should not be 
paid to chronic cases with a long history of cysts and repeated services, etc. 
Changes in the ovary may have become irreversible in such cases, or infection 
of the uterus may have occurred. The best guide is whether newly-calved cows, 
or heifers being served for the first time, conceive on the new diet. For this 
reason, results of any changes in the diet cannot be assessed unless cases are 
followed up carefully for several months at least. 

On farms where the dust of a limestone quarry drifts over the fields a marked 
excess of calcium is often ingested by the cows, and the main need is for phos- 
phorus. It is on these farms that refusal to take a balanced mixture is probably 
most common, and when this occurs a phosphorus-rich mixture seems to be the 
answer in some cases. It may be unwise to recommend this without trying a 
balanced mixture first, however, as analysis often reveals quite unexpected results. 


The clay soils of the Midland coal-fields and the keuper marl areas present 
different and far more baffling problems. Symptoms are often limited to 
particular farms, or even particular fields, and the acuteness of the condition 
varies very much from year to year. The cows seem in good condition, and the 
farming methods strictly orthodox, yet the conception rate can be almost nil for 
months at a time. The cattle are occasionally subject to bouts of “ mineral 
hunger,” when they may eat up to half a pound or more daily of one of the 
balanced mineral mixtures. When this is the case the mineral mixture seems to 
be a specific cure, so long as it is always available when they want it. Cows may 
not touch it for months, and then will suddenly begin to eat large quantities, 
ceasing as suddenly as they began when put on to a different pasture. The 
intelligent use of this mixture has solved the practical problem on many farms, 
but the theoretical one remains. Observations over the past five years suggest 
that whereas prolonged rain alleviates the condition, rain following a period of 
drought accentuates it. A tentative theory is that something accumulates gradu- 
ally in the soil during drought in a relatively insoluble form, and is released into 
solution by the first heavy rain, and washed out of the upper layers of soil 
altogether by prolonged rain. On one farm a series of herbage samples were 
obtained on pastures where the cattle craved minerals, and these were compared 
with samples taken when there was no mineral craving, the cows breeding well 
at all times provided minerals were available. It was found that the calcium and 
phosphorus were well balanced on the “mineral hunger” pastures, and that 
there was a marked excess of phosphorus, such as might in theory have caused 
infertility, on the pastures where no minerals were taken. The impatient may tend 
to become cynical over such facts, but it could be that an imbalance of certain 
trace elements alters the requirements of a grazing animal, including both the 
amount and optimum proportions of calcium and phosphorus. 

From all these various observations it is concluded that there are marked 
regional differences in the incidence of non-specific infertility. One of the greatest 
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benefits of the centralisation of the Veterinary Investigation Service under the 
Ministry of Agriculture has been the exchange of detailed and accurate informa- 
tion between the different provinces, so that what were thought to be mere 
differences of personal opinion between various workers are seen to be due to 
the widely varying incidence of this condition in different regions. There are 
sound geological reasons why this could be so. 


It is known that the older a soil and the more it has been exposed to 
weathering, the more the soluble minerals have been washed out of it. Along an 
irregular line running roughly 10 to 20 miles north-west of the Cotswolds the 
superficial strata change abruptly from the comparatively young and flat soils 
of the chalk and jurassic periods to the older soils of the triassic and carboniferous 
times. The Derbyshire hills could be expected to hold far less available minerals 
for plant life than the fertile soils of Lincolnshire, Cambridge and the Home 
Counties. With regard to the central plains of Staffordshire, Derbyshire, 
Leicestershire and Nottinghamshire, there is an important feature about the 
circumstances under which they were formed. Most rocks from the carboniferous 
times onward were laid down under a sea, teeming with life, and include vast 
quantities of plant and animal remains. The keuper marl and bunter sandstone, 
which form the bulk of these central midland soils and overlies, or has at one 
time overlain, the coalfields, was laid down at the bottom of a vast inland lake 
surrounded by desert. The lake was too salt and the shore too dry to support 
much life, and very few fossils occur in these soils. With the gradual evaporation 
of this lake it is reasonable to suppose that accumulations of once-soluble salts 
would occur in irregular distribution in proportions bearing no relation to the 
composition or requirements of living tissue. The veins of gypsum near Notting- 
ham are an example of this, and local concentrations of other minerals occur in 
different parts throughout this region. 


When it becomes possible to investigate accurately the herbage composition 
on these problem farms it may well be that unusual and localised concentrations 
of various trace elements may be found to be associated with the condition. At 
present the work is held up by lack of sufficiently comprehensive analytical facili- 
ties, but valuable preliminary work can be done by the accurate recording of 
clinical observations, and the cautious trial-and-error methods of experimental 
treatment. This article is written in an effort to interest veterinary surgeons 
practising in these areas, and enlist their co-operation in the investigation of the 
problem. The theories put forward are no more than tentative speculations at 
present, but research has to start from some premise, and there seems to be a 
lack of any more plausible theories to explain these clinical observations. It is 
perhaps unfortunate that most of the major veterinary research stations in 
England are on the younger soils, where non-specific infertility rarely occurs as 
a herd problem on farms where the husbandry and feeding are on orthodox 
lines. This appears to have delayed recognition of the problems of central Eng- 
land, and it is in an effort to remedy this that these speculations have been 
voiced, which many will think premature in the absence of more definite data. 
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OBSERVATIONS ON AN ARTERIAL PLEXUS ON THE 
OPHTHALMIC ARTERY IN A BUFFALO CALF 


By B. S. RAJYA, B.Sc., G.B.V.C., B.V.Sc. & A.H. 
Department of Anatomy, U.P. College of Vety., Sc. & A.H., Mathura, India 


THE ox is used as the type animal in the study of veterinary anatomy in this 
country. Very often deviations of structure are noted which are not to be found 
in the standard textbooks in which the horse has been considered as the type. 
In the course of dissection the author came across an arterial plexus on the 
ophthalmic artery (external) in the buffalo calf. Its structure is very different 
from that of other animals. This communication gives a detailed description of 
this structure in the buffalo calf. 

The ophthalmic artery is a branch of the internal maxillary artery, the latter 
being the inward continuation of the external carotid artery. The internal 
maxillary artery is a medium-sized trunk that passes medial to the pterygoid 
muscles and lateral to the pharynx to reach the infra-temporal fossa where it 
supplies (7) the mandibular alveolar artery, running parallel to the nerve of 
the same name; (77) the anterior deep temporal artery; (i7) the middle meningeal 
artery, and (iv) several branches which pass through the foramina orbitorotundum 
to form the rete mirabile cerebrale (Plate II) in association with other arteries 
within the cranium. Beyond this level the ophthalmic artery branches from 
the internal maxillary artery and enters the apex of the Periorbita, passing 
over the maxillary nerve. Within the periorbita it passes over the rectus dorsalis 
muscle and gives two branches, of which (Plate IT) the ventral one goes to the 
rectus lateralis muscle while the dorsal branch passes between the rectus 
lateralis and dorsalis muscles and across the retractor bulbi oculi muscle. A 
further branch of the ophthalmic artery divides into lacrimal and supra-orbital 
arteries. The latter enters the supra-orbital canal where it is surrounded by 
the vein of the same name. 

The plexus, which is in the form of a ganglionic mass about 1 cm. long 
and 0.5 cm. in width, lies between the rectus dorsalis and retractor bulbi oculi 
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PLATE I 
Dissection of the internal maxillary artery and its branches in the 
infra temporal fossa. 
1—Frontal bone. 2—Superficial temporal artery. 3—Arteria retis mirabilis. 
4+—Middle meningeal artery. 5—Anterior deep temporal artery. 6—-Hypo- 
glossal nerve. 7—External carotid artery. 8—External maxillary artery, 9— 
Internal maxillary artery, 10—Mandibular alveolar artery and nerve. 11— 
Great palatine. 12—Sphenopalatine artery. 13—Maxillary nerve. 14, 14' 
—Cut end of Zygomatic arch. 15—Ophthalmic artery. 16—Ocular 
muscles. 17—Supra orbital process of malarbone, 


PLATE II 
Dissection after removing the periorbita. 


1—Supraorbital artery. 2—Dorsal and ventral branches of ophthalmic artery. 
3—Ophthalmic artery. 4—Rete mirabile cerebrale. 5—Arteria  retis 
mirabilis. 6—Internal maxillary artery. 7—Maxillary nerve, &—Infra- 


orbital artery. 
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PLATE III 
Dissection after transecting rectus dorsalis. 

1—-Rectus dorsalis (cut end). 2—Lacrimal artery. 3—Muscular branches. 

4—Opthalmic rete mirabile. 5—Ophthalmic artery. 6—Internal maxillary 

artery. 7—Infraorbital artery. &—Arteria tetis mirabilis. 9—-Cillary artery. 


PLATE IV 


Internal maxillary artery with its branches and formation of 
arterial plexus, 
1, 1'—Ciliary arteries (anterior). 2—Ciliary artery. 3—Rete mirabile 
ophthalmicum. 4—Muscular artery. 5—Branches of muscular artery to 


rete mir. ophthal, _6—Ophthalmic artery. 7—Optic nerve. 8—Arteria 
centralis retine. 9—Common trunk for lacrimal and supraorbital arteries. 
10—Infraorbital artery. 11, 11'—Arteria retis mirabilis. 12--Internal 


maxillary artery. 13—Middle meningeal artery. 14—Rete mirabile cerebrale. 
15—IV cranial nerve. 


(Article by Rajya, page 188) 
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muscles. The branches which contribute to the formation of this plexus are 
mainly the twigs of the ophthalmic artery and by minute subdivisions and 
subsequent recombinations form the network of arteries known as “The Rete 
Mirabile Ophthalmicum.” Two or three branches of the muscular division 
of the ophthalmic artery also contribute. The ciliary arteries of the eyeball 
spring from its anterior aspect (Plates III and IV) and, after running a slightly 
flexous course, divide at the equator into two branches which pierce the sclera. 
In some animals the two arteries arise separately from the plexus. 
Discussion 

The peculiarities of this structure in other domesticated animals and also in 
man are summarised below : 

Ox. According to Sisson (1953) the ophthalmic artery in this animal forms 
the rete mirabile orbitale within the periorbita; it gives origin to a frontal branch 
which enters the supra-orbital canal and ramifies chiefly in the frontal sinus. 
As inthe buffalo, the ciliary arteries arise directly from the ophthalmic artery. 

Sheep. According to Chauveau (1898) the ophthalmic artery is longer in 
the sheep than in other animals. It forms a loop before traversing the orbital 
foramina and gives rise to a supra-orbital branch and a fasciculus of muscular 
and ciliary arteries. Near the origin of this facsiculus the ophthalmic artery 
presents a curious modification which Chauveau believed to be an arterial plexus 
resembling the rete mirabile ophthalmicum of the ox. The rete mirabile 
ophthalmicum does not give origin to ciliary arteries. 

Horse. Bradley (1947) describes the ophthalmic artery as a branch of the 
internal maxillary artery which runs in the alar canal to enter the orbit at the 
apex of the periorbita. Here it is related to the nasociliary nerves and, after 
forming a loop under the rectus superioris, continues through the ethmoidal 
foramen as the ethmoidal artery. The collateral branches of the ophthalmic 
artery are (7) rami musculares, (i) the supra-orbital artery, (i) the ciliary artery, 
and (iv) the central artery of retina. Thus in the horse the ciliary artery and 
the central artery of the retina both arise directly from the ophthalmic artery 
and not from an arterial plexus as observed in buffalo. A rete mirabile 
ophthalmicum is not found in the horse, but the presence of the loop referred 
to above may subserve the same purpose. 

M’Fadyean and Sisson also give similar descriptions of the ophthalmic artery 
of the horse. 

Human. Gray (1949) states that the ophthalmic artery arises from the 
internal carotid and enters the orbital cavity through the optic foramen, below 
and lateral to the optic nerve. The artery gives muscular, ciliary, lacrimal, supra- 
orbital, central retinal and other branches to the structures of the orbit. There 
is no intercalation on the artery. 

Dog. Bradley (1948) and Miller (1949) describe the ophthalmic artery as 
a branch of the internal maxillary artery. According to them it anastomoses 
with the internal ophthalmic artery, which is a branch of the arterial circle 
at the base of the brain. From this anastomosis there arises the arteria centralis 


190 THE BRITISH VETERINARY JOURNAL 


retina. In addition, the external ophthalmic artery gives origin to the posterior 
ciliary arteries. 

From the observations made on the ophthalmic artery of the buffalo calf, 
and the perusal of available literature regarding this artery in other domesticated 
animals and in man, it has been shown that this type of plexus is to be found 
only in sheep and cattle, and although the presence of the rete mirabile ophthal- 
micum has been previously noted in these species, no detailed description is 
available. The special peculiarity that has been noted in the buffalo calf lies in 
the method of origin of the ciliary arteries, which arise from the plexus and not, 
as in other animals, directly from the main trunk. 
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THE GOLDEN FEET OF IRAQ 
By Dr. WADIE JIBRAIL 


Chief of Animal Products Section, Directorate General of Veterinary Services. 
Government of Iraq 


Ir is thought that sheep were domesticated first in Asia, probably in 
Turkestan. There is evidence of their existence in Europe in pre-historic times, 
as sheep bones have frequently been found in the cave and lake dwellings of 
primitive man. As civilisation progressed and man became more settled in his 
habits, his principal wealth often consisted of flocks and herds of animals. 


The development of sheep-raising by those interested in the production of 
mutton and wool was centred in England and Spain for centuries, and both were 
recognised as the great sheep-producing countries of the world. 

At a very early period Spain developed the Merino, a type of sheep of 
indeterminate ancestry but which it is thought was evolved from sheep imported 
centuries before from Italy and Northern Africa. Merinos produce wool of 
unusually fine fibre, suitable for making fine and soft fabrics. Their wool met 
with so large a demand and was so fertile a source of revenue that the more 
powerful classes of people engaged in sheep husbandry, and being few in number, 
established a monopoly which they maintained for many years. In those times, 
to permit sheep to leave the country alive was a crime punishable by death. 

Early in the nineteenth century, when Napoleon conquered Spain, large 
numbers of Merino sheep were seized and shipped to other countries where 
they added new chapters to the history of sheep-raising and, as a result, Spain 
is now only the third largest wool-producing country in Europe. 

In earlier times, as now, England encouraged the raising of several breeds 
of sheep, each of which was adapted to its locality, and measures for the improve- 
ment and encouragement of sheep-breeding were enforced during the reign of 
Edward III (14th century) and Elizabeth I (16th century). Better quality 
wool and improved methods of manufacture were one result and the foundations 
of the woollen cloth industry were laid. 

During the latter half of the 18th century Robert Bakewell, the well- 
known breeder, observed the decline in wool prices and the increased demand 
for mutton from the rapidly-increasing urban population; he therefore set to 
work to produce a compact, early maturing, easily-fattened animal by selection 
from the long, ungainly, coarse-wooled, late-maturing sheep of his district. His 
work impressed other sheep breeders and they soon followed his example and 
the adoption of principles he laid down led to a period of livestock improvement 
which excelled that of any previous time. The work which Bakewell began 
has made Britain the home of nearly all the modern breeds, and flockmasters 
from all over the world still go there to purchase breeding stock. 

In Australasia the sheep industry did not attain commercial significance 
until 1830 when a British company in Tasmania imported the best Merino breeds 
descended from Spanish stock, and some of the mutton breeds from Britain. The 
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original aim of the company was to produce wool for Britain and, ultimately, 
to make that country independent of foreign sources of supply. From that time, 
the Australian wool-growing industry made great progress, especially when 
the wool came into the hands of manufacturers in England where it met with 
a ready demand and a profitable market. Merino blood still predominates in 
Australian flocks although the mutton breeds are gradually gaining ground and 
their quality is rapidly improving. . 


Since the introduction of refrigerated ships, Australia has exported vast 
quantities of frozen mutton to England for which, up to then, there was prac- 
tically no outlet. At the present time, Australia has no superior as a sheep-raising 
country and the sheep population exceeds more than 120 million head. 


Sheep Breeding in Iraq 
Archzological excavations in Iraq have disclosed many relics of sheep and 
the gilded statue of a ram which was found in the Royal Tombs in Ur dates 
from 3,500 B.C. This shows that sheep-breeding was known to the people of 
the country from the very earliest times. 


Sheep in Iraq are of the fat-tailed Asiatic type and it is thought that the 
fat tail has been evolved over the centuries, in adaptation to their environment. 
In Iraq, where extremes so frequently meet, the variations of climatic conditions 
play a very considerable part in the quality and quantity of grazing ultimately 
available, and abundance and poverty often go side by side. As the sheep 
depend on grazing for their sustenance the whole year round, they deposit their 
surplus fat in a mass around their tails; this reserve maintains them during the 
seasons when grazing is scarce. 


Sheep and their products are, undoubtedly, one of the big sources of revenue 
of the country and, in spite of the primitive methods followed in breeding, they 
occupy the third economical position in Iraq; cereals and dates take precedence. 


Although, when compared with the Merino and the English mutton breeds, 
they are not distinguished by any peculiarity of their products; Iraqi sheep still 
possess characteristics and properties of the greatest value to their own country. 
Natural selection has left the best of them and they are fully adapted to their 
environment and surroundings and the mode of life of the villagers and nomads. 
They are able to travel long distances following the pastures, can stand climatic 
variations and shortages of food and are relatively hardy and resistant to disease. 
These characteristics must be considered and very carefully preserved when trying 
to improve sheep-breeding in Iraq by crossing with foreign breeds. 


Breeds in Iraq 
(a) Karradi sheep are to be found in the northern mountainous area of 
Iraq. They are large, rather low set sheep and are noted for their constitution 
and strength of bone. They are hornless and the head, ears and legs are mostly 
black and free from wool. The wool is coarse, very strong and lustrous, and 
fleeces average from 2 to 3 kg. in weight. They also have the heaviest fat tail 
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and their body weight averages from 35 to 45 kg. Ewes give about 30 litres 
of milk during lactation and their lambs grow rapidly and fatten easily. 


(b) Awassi sheep are found in the north-western and central parts of Iraq. 
They are hardy and able to travel long distances in search of food on the plains 
and desert pastures where grazing is oft-times sparse, and this accounts largely for 
their popularity among the Nomad tribes. Their wool, which is of finer texture 
than that of the Karradi, is mostly white in colour but other colours are some- 
times found. Fleeces average from 1.5 to 2.5 kg. in weight. Generally, 
flocks are of uniform quality and by careful selection they could be further 
improved. The rams are horned but the ewes, which weigh from 30 to 40 kg. 
at maturity, are mostly hornless. 


(c) Arabi sheep are distributed widely in the southern parts of Iraq where 
they are also known as Shevali. They are very docile and hardy, their wool is 
short but fine and fleeces weigh about 1.5 kg. It is thought that the Arabi breed 
is one of the ancestors of the well-known Karakul sheep of Bokhara. The flocks 
lack uniformity and crosses from among the other main breeds may be found 
in many places bordering their original areas. 


In the north-western area of Mosul Liwa, selected breeding stock from the 
Awassi are found among the flocks and are known by the name of Nuaimiyat. 
In Arbil Liwa, also, stock from the main Karradi breed are found among the 
flocks and are known by the name of Hamdani. 


Two tribes, the Al-Issa and Bazzoun, who settled in the Amarah Liwa, 
raise flocks of Arabi sheep which differ mostly by the colour of their wool; those 
of the Al-Issa being white and those of the Bazzoun, black. 


Except in villages and mountainous areas, shepherds depend solely upon 
the wild plant-growth of the land for their sheep feed and no provision is made 
for feeding them during winter, when grazing is usually scanty and the weather 
severe. Consequently, many animals starve and those which survive leave 
winter behind in low condition with their tails small and loose; they have lost, 
during the hungry period, much of their resistance to infectious and parasitic 
diseases. Fortunately, as soon as spring arrives, they rapidly regain their 
condition and thrive well. 


Lack of a continuous supply of fodder and the prevalence of parasites are 
the two outstanding drawbacks to sheep-raising in Iraq and both these problems 
will have to be solved before any other policy of improvement in sheep husbandry 
can be established, for there can be no improvement in any flock unless each 
individual of the foundation stock is healthy and well fed. Selection of 
breeding stock is carried out by the shepherds themselves with little regard to 
any laws of breeding. Rams are run with the ewes the whole year round and, 
consequently, whenever a ewe comes in season mating takes place promiscuously 
by one of the strongest rams in the flock without regard to any degree of con- 
sanguinity. As a result the lambing season covers a long period and difficulties 
arise in flock management owing to the wide differences in age of individual 
lambs. 
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The lactation period of Iraqi sheep varies from four to five months, according 
to the weather and grazing, and sheep milk is of great economic importance. 
It is manufactured into curd, butter, ghee and cheese and, because of this, 
newly-born lambs are only allowed to remain with their mothers for a com- 
paratively short period which varies from a few days to a few weeks. Afterwards, 
they are sent out to graze and exercise and are only allowed to suckle from their 
mothers during morning and evening milking. ; 

Mutton is the staple meat of Iraq and rams and ewes not required for 
breeding are fattened for slaughter. Live sheep are also exported to Syria and 
other neighbouring countries and form a traditional export trade between Middle 
East countries known as Barkhana. 

The annual sheep-shearing season begins about the middle of April and it 
is all done with hand shears. Most of the wool is exported to Europe and America 
for manufacture into coarse material, and it is estimated that 10 million kg. are 
sent abroad annually. 


Suggestions for the Improvement of Sheep Breeding in Iraq 

There is already very real potential wealth in the sheep-raising industry 
which, if further developed, could prove itself as valuable to the country as any 
of the other big sources of revenue. 

There are about 22 head of sheep per square km. throughout Iraq, and 
this averages out at about 2,500 sheep per 1,000 of the population. The 
estimated total number is approximately 10 million head or about 1.5 per cent 
of the world’s total and, at current prices, could be valued at about 30 million 
Iraqi dinars. 

Because of their hardiness and docility, as well as their ability to survive 
the starvation period which, in severe seasons, would kill most other species, 
and because the cost per head of labour, equipment, diet and shelter is low, 
Iraqi villagers prefer to raise sheep rather than other animals; although many of 
their methods are still primitive there are encouraging signs that flockmasters 
are taking an increased interest in more selective sheep-breeding and giving 
much greater attention than formerly to the washing, cleansing and grading of 
wool for foreign markets. ‘The main drawbacks to rapid progress are :— 

(a) The reliance of most flockmasters on wild-growing plants for pasturage; 
no special provision is made for providing fodder during the “ hungry period,” 
and it would be of immense benefit to the flocks if the owners and attendants 
could be taught and encouraged to make hay or good quality ensilage during 
times of plenty. 

(b) The prevalence of parasitism: Ecto-parasites, including the acari of 
sheep-scab and mange, lice, ticks and keds are common, while myiasis, of one 
form or another, is also seen. Endo-parasites are widely distributed and include 
two species of liver-fluke, tapeworm cysts, stomach and lung worms. 

Anti-parasitic dipping and dosing is being systematically carried out by the 
veterinary department, but, unfortunately, the trained personnel available are 
too few to satisfy the demands for such campaigns, which are becoming 
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increasingly popular among the larger flockmasters. Education of owners and 
shepherds in the value of routine dipping and dosing of their own flocks, as well 
as the training of veterinary assistants and dressers to guide and assist them, are 
a part of the anti-parasitic campaigns which are in progress. 


(c) Depredations by wild carnivores, particularly in the Northern and more 
mountainous parts of the country, where wolves, etc., take their toll of young 
lambs. 


(d) Promiscuous breeding. The illiteracy and ignorance of Iraqi shep- 
herds, upon whom most flockmasters have to rely, makes the execution of any 
elaborate or complicated policy of flock improvement by careful selection 
impracticable. Castration of ram lambs surplus to breeding requirements, so 
commonly practised in most other parts of the world, is seldom carried out in 
Iraq; if this can be encouraged as a general policy, there can be little doubt that 
it will improve carcase value, and flocks throughout the whole country would 
benefit, particularly if the rams were again selected and marked before the 
commencement of the mating season. 


Many of the flocks are extremely uneven in their make-up; large sheep with 
coarse fleeces co-exist with small, fine-woolled sheep and little or no attempt is 
made to segregate them or to even up the flocks and thus, at shearing, the fleeces 
are indiscriminately mixed together and the value of the wool reduced. 


In any attempt to improve and even up flocks, it is necessary that the 
selection of ewes and rams should be done by a trained assistant rather than 
leave it to the shepherds themselves. Every sheep in the breeding flock should 
be examined for its health, confirmation and type of fleece, and should be ear- 
marked thus :— 


Large sheep with thin fleeces Small sheep with dense 
of coarse wool fleeces of fine wool 


rane SD) 7 eae > aes 7D) 
wi ~* enemnglan ae 


It will be seen from this that the rams and ewes of the different types it is 
desired to cross, carry similar earmarks and this simplifies the instruction of 
illiterate shepherds in that they are merely told to breed from animals carrying 
the same mark. 


In order to conserve the energy of highly valuable rams it is recommended 
that they should not be allowed to run with the flock but be separated and hand- 
mated; ewes in season may be brought to the compound night and morning. 
When this is practised, a ram may be allowed to serve up to a hundred ewes 
per season, instead of about a third of that number while running loose. 
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BLACK DISEASE 


A Review 


By K. B. SINCLAIR, M.V.Sc., M.R.C.V.S. 
University College of Wales, Aberystwyth 


. 


Ow1nc to the increased value of sheep, farmers are seeking more readily 
the aid of their veterinary surgeons in the prevention and control of disease in 
their flocks. Advice is sought most often when losses are occurring and diagnosis 
is sometimes difficult when the history is that of sudden death in adult sheep. 
From conversations with veterinary surgeons in various parts of Wales it appeared 
to the author that black disease had been diagnosed more frequently during 
recent years and that a general review of the existing knowledge concerning this 
condition might prove useful. 


Black disease or infectious necrotic hepatitis has been known to exist in 
Australia since 1876 but the condition was not recognised in Great Britain until 
1948 when Jamieson, Thompson and Brotherston reported it from Scotland. 
The disease most commonly affects sheep although Turner (1929) has recorded 
a case ina cow. Turner (1930) stated that there was no doubt that the disease 
was spreading insidiously in Australia, and subsequent to the work of Jamieson, 
et al., Thomson and Ross (1948) have recognised the condition in other areas 
of Great Britain. Dodd (1918, 1921), working in South Wales, was the first 
to establish the nature of the hepatic lesions and he demonstrated the association 
of a bacillus with them. He expressed the opinion that black disease was an 
acute toxemia and suggested the possibility of the liver fluke being associated 
with the bacterium in its causation. Albiston (1927) isolated from affected livers 
an anzrobic bacillus which resembled Clostridium cdematiens but it was 
Turner (1930a) who finally demonstrated the true nature of the disease. The 
latter author concluded “ that black disease is an acute infectious disease caused 
by localised infection of the liver, in areas of necrosis, with Cl. edematiens usually 
alone but in rare cases associated with other anzrobes, and apparently always 
associated with the invasion of the liver by immature liver flukes.” 


Incidence 

The incidence of black disease in a flock may vary within wide limits. 
Outbreaks have been reported with heavy losses but Turner (1930a) gives the 
average as about 5 per cent. Yearly variation in the incidence of the disease 
has been noted and in addition there is a marked seasonal variation mainly 
caused by the fluctuation in the concentration of encysted metacercarie of 
Fasciola hepatica on the pasture. Shaw, Muth and Seghetti (1939) in the United 
States and Turner (1930a) in Australia found the disease to be more prevalent 
during dry periods, probably because dry weather forces sheep to graze areas 
not normally grazed. On the other hand, in Scotland, Jamieson (1948) reported 
that increased rainfall coincided with a corresponding increase in the number 
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of cases of black disease. The latter worker found that most cases occurred 
between the months of September and December but after a mild autumn losses 
are more severe and may continue well beyond the normal season. It is generally 
agreed that the onset of frost brings the black disease season to an abrupt 
close, possibly because of the low resistance of encysted metacercariz to freezing. 
Miller (1951), however, has pointed out that although there are seasons when 
black disease is more common, cases may occur at any time so long as wandering 
immature flukes are present in the host. Losses may occur on almost any 
type of country, following the introduction of sheep from a flock in which the 
disease is prevalent, but as was to be expected, heaviest losses have been reported 
from badly drained land where the intermediate host of Fasciola hepatica 
flourishes. Dodd (1918) reported a case of black disease in a six-month-old lamb 
but in general it seems to be the older animals that are affected. Jamieson, 
et al. (1948) encountered the condition mainly in sheep 3 to 5 years old. There 
is no evidence of breed susceptibility and both sexes may be attacked although 
Parker (1948) has described an outbreak in which deaths were more common 
amongst females. 


Symptoms 

It is a characteristic of black disease that symptoms in sheep are lacking 
or extremely slight until a very short time before death so that a sick animal is 
rarely seen. The writer’s experience of the disease has been to find several 
animals dead even though the flock appeared normal when seen a short time 
previously. When symptoms are observed they appear to be similar to those 
seen in the early stages of many diseases of sheep. The affected animal lags 
behind the flock and eventually sinks down on to its brisket. It appears drowsy 
and in some cases there is hyperesthesia. Respiration becomes rapid and shallow 
and death may occur with the animal still recumbent upon its sternum. The 
finding of sheep dead in this position and without any evidence of pain or 
struggling is said to be characteristic of the disease. Several authors comment 
on the fact that affected sheep are always in good condition and Turner (19302) 
stated that he had not encountered the disease in really poor sheep. Jamieson, 
et al. (1948) remarked that this point was so obvious that farmers have attempted 
to control the disease by returning affected flocks to rough pasture but with 
little success. 


Post-mortem Findings 


In common with other anzrobic diseases of sheep, the carcase of an animal 
affected with black disease decomposes rapidly after death. Unless the post- 
mortem examination can be carried out within a reasonable time, the degree 
of decomposition may be sufficient to mask the characteristic appearances. 
Frequently, when the skin over the sternum is incised, a varying amount of 
subcutaneous cedema is found and in some cases a gelatinous exudate is evident 
between the layers of abdominal muscle. Turner (1930a) has found the sternal 
cedema to be sterile and suggested that it was due to embarrassed heart action. 
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When the skin is removed there is a marked venous congestion in the immediate 
subcutaneous tissues giving the fleece a dark appearance and this is the origin 
of the name black disease. Several authors have commented on a peculiar 
odour which has been noted in fresh carcases and Turner (1930a) identified 
it as being similar to one given off from cultures of Cl. @dematiens in media 
with a basis of liver. The peritoneal cavity usually contains a variable quantity 
of clear straw-coloured fluid which may occasionally be tinged with blood. 
In the majority of cases the parietal surface of the peritoneum is intensely 
injected and may show ecchymoses particularly over the diaphragm and 
flanks. The liver shows the most striking pathological changes. There is 
general venous congestion and the organ appears dark brown or bluish in colour. 
Usually the capsule is normal except for areas of hemorrhage resulting from the 
passage of immature flukes. The parenchyma contains one or more sharply- 
refined greyish-yellow necrotic areas which in many cases are only seen when 
the liver is carefully sliced. | These areas vary considerably in size and shape 
and as a rule they are surrounded by a bright red zone of active congestion. 
They should not be confused with the tortuous worm-like greenish-yellow bands 
not surrounded by a zone of active congestion, which are possibly the result of 
the passage of immature flukes. In many cases diffuse areas of hemorrhage 
are widespread throughout the substance of the liver. The rumen, reticulum 
and omasum are generally full of food and appear normal but inflammation 
and even ulceration may occur in the abomasum. Turner (1930a), however, 
gives a warning on this point that in animals dead even a few hours the appear- 
ance of the gut may be misleading and may show post-mortem changes simulating 
congestion and ulceration. The thorax usually contains fluid similar to that in 
the abdominal cavity. A constant feature appears to be distension of the 
pericardial sac with a straw-coloured fluid which may be clotted if the animal 
has been dead some hours. The pericardium is normal but frequently there 
are hemorrhages on the epicardium and endocardium, particularly of the left 
ventricle. 


Histological Changes 

Most sections of liver parenchyma reveal venous congestion with a varying 
degree of eosinophilic infiltration in the engorged central veins and sinusoids. 
The liver cells show cloudy swelling. Sections through a typical area of necrosis 
show it to be surrounded by a leucocytic barrier which when examined under 
the oil immersion objective shows many Gram positive bacilli. There seems to 
be little doubt that wandering immature flukes alone are capable of causing liver 
necrosis but the multiplication of Cl. @dematiens with the production of toxin 
in these areas results in a spreading zone of necrosis surrounded by active tissue 
response. 


Bacteriology 
In cases of black disease Cl. @dematiens appears in considerable numbers 
at the junction of necrotic and healthy tissue. The organism may be obtained 
in culture by sowing material into anerobic media and identification depends 
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upon the results of cultural, serological and biological tests. Jamieson, et al. 
(1948) found Cl. adematiens type B to be the causative organism in their cases. 
However, the isolation of Cl. e@dematiens from the liver of a sheep does not in 
itself justify a diagnosis of black disease as spores may be present in normal livers. 


Differential Diagnosis 


Early European and Australian workers confused black disease with braxy 
and a local name for the disease is watery braxy. In America, the disease has 
been confused with hemorrhagic septicemia but acute fascioliasis is probably 
the condition most likely to be confused with black disease and both may occur 
in a flock at the same time. Because black disease results in sudden death, 
the condition must also be distinguished from anthrax, blackleg, enterotoxzmia, 
metabolic disturbances and poisoning. The essential factor in the diagnosis 
of black disease is the infected necrotic liver lesions. Histological examination 
combined with bacteriological cultures should confirm or refute doubtful cases. 


Pathogenesis 


It has been shown by Edgar (1928), Turner (1930b) and Jamieson (1948) 
that healthy sheep can ingest spores of Cl. a@dematiens without any apparent 
effect. The spores are carried by phagocytes to the liver and spleen and have 
been shown by Turner (1930b) to remain latent for at least nine months in 
these organs. Cl. edematiens is apparently not uncommon in soil and Seddon 
and Edgar (1930) have shown that the organism can be isolated more frequently 
from soil samples collected from areas where black disease is occurring. Turner 
(19306), who made a very careful and thorough study of black disease, explains 
the etiology thus: Healthy sheep ingest spores without damage. The immature 
wandering liver flukes cause damage and necrosis of the liver parenchyma. In 
the event of spore containing tissue being involved, the damage caused by the 
flukes is sufficient to make conditions suitable for the growth of Cl. e@dematiens. 
Once conditions are favourable, growth of the organisms and the production of 
toxin occur rapidly. Naturally-occurring disease has so far as is known, only 
been associated with the presence of liver fluke. Turner (1930), however, 
reproduced the disease in rabbits with wandering Cysticerus pisiformis as the 
activating agent, and has postulated the possibility of the disease arising through 
the wanderings of any parasite or following the action of drugs such as carbon 
tetrachloride or other chemicals which might cause damage to the liver tissue. 


Prophylaxis 

Since naturally-occurring black disease is believed to be always associated 
with liver fluke infestation, the control of the disease is intimately related 
with the control of fascioliasis. The drainage of land and treatment with 
molluscicides of areas where the snail vector breeds, coupled with regular dosing 
of adult sheep should reduce the fluke population. Vaccines prepared from 
Cl. edematiens are available and, amongst others, Jamieson and Thomson (1949) 
have shown that when vaccination is combined with dosing with carbon tetra- 
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chloride there is a considerable reduction in the mortality rate. Two doses of 
vaccine, preferably a month or more apart, are recommended, and vaccination 
should be completed before the autumn. Sheep vaccinated in a previous year 
only require a single dose in subsequent years. Both Turner (1930a) and 
Jamieson (1948) have pointed out the danger of using vaccine during the course 
of an outbreak. An antiserum, however, is also available, and Parker (1948) 
has reported good results when used to control an outbreak. In order to avoid 
dispersal of the spores of Cl. adematiens, all carcases should be burned or buried 
and not left on the pasture. : 
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INCIDENCE AND BIONOMICS OF DICTYOCAULUS 
FILARIA IN THE PUNJAB-PAKISTAN 


By M. M. SARWAR and ABDUR RAUF 
College of Animal Husbandry, Lahore 


Introduction 

THE work embodied in the paper was carried out at Sheikhupura, near 
Lahore, during the years 1950-52. The locality is situated in the centre of the 
alluvial plains in the Punjab and is a semi-arid tract. The tract receives an 
annual rainfall of 20 to 30 inches, which is concentrated in four months, i.e., 
June to September. The mean temperature of the tract is 105° F. during summer 
and the minimum during cold months is 40° F. The district is intersected with a 
network of perennial irrigation canals arising from the River Chenab. 


Incidence of Dictyocaulus filaria in the Punjab 
Kauzal (1933) observed D. filaria infection as normally producing serious 
results on the higher table lands of New South Wales and in the Southern States 
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of Victoria and Tasmania. The latter states are winter fall areas and are 
relatively cool. 

According to Monnig (1940), D. filaria infection is fairly widely distributed 
in the grassveld regions of the South African Union, but on account of its effects 
its presence is obvious only in a few small centres. These are areas in which 
moist pastures favour the spread of infection. In the other parts the lungworms 
occur in very small numbers and are noticeable only during and after a wet 
season such as occurred in the summer of 1938-39. 

Prigor (1953) stated that clinical dictyocauliasis was observed to occur in 
sheep and goats of all ages during the months of October and November in Russia. 


In the Indo-Pakistan subcontinent the information on D. filaria has not 


advanced beyond record of occurrence. 


TABLE | 


SEASONAL INCIDENCE Of DICTYOCAULUS FILARIJA IN INFECTION IN SHEEP IN THE PUNJAB-PAKISTAN 


Period of the Atmospheric Relative No. of aniaala 


No. of slaughtered] Total Total Bercentage 
humidity in which faecal | animale in which | animal hnimal of ‘ofeths 


year temperature 
examination was | lungs were examine exguinedexaminedenimals 
made -4. ne 
- ° 
Min:77-80 F 
. 39a as s 
June '5) Max1108-103°F 9-81 160 435 595 5 0.84 
e 
Min:82-80 F 3 
‘ 64- ¢ 
July '5) Max:103-99°F 4-14 254 157 4 2 0.48 
‘ o 
Miu:80-78 F 
7 ‘i 7 
August ‘SI Max:99-97°F » 15-73 389 en 660 2 0.30 
Mins79-77°R 
F . 4 
September '5] Mex:98-97°F 71-65 237 141 318 2 0.52 
Min:65-53°r 
' 9 
Octeber ‘Sl Mex:98-90°F 62-62 586 463 849 3 0.35 
Min:51-43°Fr Firat fortnight 
Nevember '51 ° 63-80 e 152 
-738°F pray ™ 
eu Sente 8 Second fortnteht — 2 .- 
-367 28 395 7 19.4 
Min:42-39°F 
December '5] (ae 17-10°F 82-88 680 - 6380 220 132.3 
wan Mam: 40-42°R ' . 
January ‘52 Max:68-69°F 81-84 974 a 914 40 42.1 
°, 
February ‘52 Piast: 83-71 335 ‘a 335 97 = }28.9 
Max:49-78 F 
° 
159 Min:48-57 F 69-55 645 - 645 92 14,2 
Maro’: "Se Max:78-89°F 
re 0 
April '52 Min:59-66 F 50-42 202 ~ 202 12 5.9 


Max:91-100°F 


way '52 Hins6s-75°F, 41-37 No observations 
Max:102-107 F 


Personal Observations. Observations were carried out on sheep within 
10 miles radius of Shekhupura. The observations extended over one year and 
are tabulated in Table I. The age, sex and condition of each animal were recorded 
at the time of collection of feecal samples and about 300 animals were examined 
continuedly in rotation during the year. Six pellets were collected from each 
animal directly from the rectum. Examination was by Baermann technique. The 
technique was employed with a modification in that the faecal pellets were soaked 
in water in beakers instead of breaking them and suspending them on a gauze 
in the funnel. The pellets were soaked, depending on the consistency of the 
feces, from 10 to 30 minutes. 
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During summer when Dictyocaulus infection was found to be extremely 
rare in the field, the examination for D. filaria infection was extended to an 
examination of lungs in the slaughterhouses at Sheikhupura and Lahore. The 
results of examination of living as well as slaughtered animals are given in 
Table 1. The lungs were examined superficially and they were dissected only 
when they showed lesions at the apices. It was found that the lungs showed 
lesions at the apices even when a single pair of worms was present. The results 
of slaughterhouse examination coincided with those of living animals in the field. 
When infestation occurred in the field, infested lungs began to appear in the 
slaughterhouses. During the winter the examination had to be confined to living 
animals owing to a lack of time. It was observed that the ten flocks which had 
been examined continuedly, showed a uniform incidence of infection. The data 
conclusively reveal that the infection begins with the commencement of winter, 
reaches the peak at the peak of the winter, and declines as the winter wanes. 
The data on age incidence (Table II) show that the chances of infection with 
D. filaria increase with the increase in age of the animal. This observation is, 
however, contradictory to the conclusions of Kauzal (1933) who noted a 
development of age resistance in sheep. 


TABLE II 


INCIDENCE OF DICTYOCAULUS FILARKIA INFECTION IN SHEEP OF DIFFERENT AGES IN THE FIELD 


Nuaber of Number of Percentage of 
animale animals found infested Kemarks 


ae Coeey examined. infested. aniwals 


Milk toothed 915 lee 13.3 The figures relate te the 
period 16.11.51- 31.3.52 
2-teothed 407 141 34.6 
4-toothed S49 zhu 38.2 


G-toothed 565 222 39.2 


8-toothed 449 186 41.4 
and over 


Resistance of Preparasitic Larve of Dictyocaulus filaria to Dryness 
The results of observations recorded on the resistance of preparasitic larve 
of D. filaria by different workers are very conflicting. The disparity in these 
results is evidently attributable to the differences in the states of exposure to which 
the larve had been subjected. In many cases the conditions prevailing at the 
time of actual exposure have not been mentioned, although the degree of 
resistance of the larve is dependent on such factors. 


Railliet (1889) exposed approximately six weeks old larve on the surface 
of a slide. The larvze were moistened after 16 hours of complete desiccation and 
the great majority were found to have revived within 40 minutes. Further 
observations were made by him with larve which were seven weeks old. After 
63 hours of desiccation the larvze were moistened and within two hours three of 
the larve had again become active. None of the remaining larve revived. 
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Guberlet (1919) stated that embryos of D. filaria reared in moist soil till they 
developed protected sheaths when allowed to dry and kept in a thoroughly dry 
state for five months, showed signs of life 15 to 20 minutes after remoistening. 


Daubney (1920) experimented with larve collected from the walls of a 
culture jar by exposing them on a clean glass slide during the month of February. 
No larve revived after 18 hours’ desiccation although the slide was examined 
after 16 hours of moistening. He conducted another test during October and 
found that on moistening the larve after 15 hours of desiccation several larve 
had revived. He, again, allowed the water to evaporate from the watch glass in 
the evening and when he examined it next morning, after moistening, 19 of the 
larve had revived in the course of an hour. . . . Daubney (1920) attributed the 
differences in the results to two factors, viz., the presence of debris which might 
interfere with the completion of desiccation and the degree of moisture present 
in the air. The room in which Daubney (1920) carried out the tests was exceed- 
ingly dry in February due to the heating apparatus in use, but such was not the 
case during October when the room was not artificially heated. 


Orloff et al. (1937) tested the resistance of larve of different ages by 
smearing them over a cover glass. One-, three- and five-day-old larvz were tested. 
One- and three-day-old larve never revived after 24 hours of desiccation. In the 
case of five-day-old larva, when desiccated for 24 hours, 5 per cent of them 
revived after one hour and the figure went up to 20 per cent after 24 hours. The 
revival was found to slow down after three days’ desiccation and the revival was 
still slower when the larve were desiccated for five days. No mention is made 
of the actual state of the exposure of the larve. 


Soliman (1953) carried out tests under controlled conditions by washing 
individual larve in clean water and taking small numbers in order to avoid any 
chances of the larve taking refuge underneath each other. He carried out the 
tests at four different temperatures, viz., 0° C., 8° C., 20° C. (room temperature) 
and at 37° C. (in the incubator). Each of the four slides was kept inside a pair 
of petri dishes which were completely dry and were sealed with plasticine to 
ensure dryness. The author found that first-stage larve are extremely susceptible 
to the effects of desiccation, and they failed to survive three hours’ complete 
desiccation when kept at any of the foregoing temperatures. In the case of the 
third-stage larvz, after 16 hours‘ desiccation 4 per cent survived at 8° C. but 
all perished at 0° C., 20° C. and 37° C. and none survived after 24 hours’ 
desiccation. After 12 hours of desiccation the survival rate was 18.6 per cent, 
14.6 per cent and 17.3 per cent respectively at 8° C., 20° C. and 0° C. 


Personal observations. The larve used in the tests had been derived from 
the rectum of sheep. The larve, for purposes of the experiments, were washed 
thoroughly in water so as to ensure their freedom from debris, and in each of the 
experiments the number of larvz varied between six and twelve only. The tests 
were carried out on the surface of glass slides. The larve were examined after 
about 12 hours of remoistening in order to make sure of every possibility of their 
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revival. The tests were carried out under conditions simulating outdoor conditions, 
and the results are tabulated as follows :— 


TABLE III 


Ktesults of tests on first stage larvae of D. filuria to their 


redistance to desiccation 
Period of the Atmospheric Period of Results recorded 
year and Relative exposure of 
temperature. huwidity. larvue to peal se heare 
drying. of aes: 
December 
13-15°C. 88 2 hours All alive 
Dd b 
PSERRer - 88 16 hours None alive 
13-15 C 
Merch  o, 
lec 63 30 minutes None alive 
March ,.0 
18°C 60 5, 15, 30 None alive except those 
minutes 
desiccated for 5 minutes 
in which one out of six 
found elive, 
April “ 
246 50 30 seconds None alive 
24°C 50 remistened 
ene 
immediately ae 
after drying 


The resistance shown by the larve to drying has a wide range in the above 
table. The larve which could withstand at least two hours’ drying in December 
could not withstand drying for 30 seconds in April. 

The differences shown by the larve in their resistance to dryness during 
different parts of the year are striking. The larve which could withstand 
desiccation for at least 10 days during February could not withstand desiccation 
in April for three hours. 


Influence of Temperature on the Migration of Final-stage Larve of D. filaria 
According to Daubney (1920) fluctuation in temperature affects the 
phenomenon of migration of the final-stage larva, moderately high temperature 
increasing the rate of migration while lower temperatures decreasing it until a 
point is reached when migration ceases altogether. Daubney (1920) found active 
migration to take place at 21° C., but no migration took place at 8° C. Daubney, 
however, did not mention the heights attained by the larve at different 
temperatures. 

According to Kauzal (1933), the infective larve would not migrate to such 
an extent as the other nematode larve of the sheep when cultured in glass jars. 
In his experience he seldom found the larve as crawling on the sides of the jar 
even in cases where heavy infestation was demonstrable by the isolation technique. 
Kauzal (1933), however, did not state the conditions in which he had carried 
out his tests. 

Soliman (1953) tested the power of migration of the larve at a temperature 
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of 22° C. and he found the larve to have migrated in the upward direction to 
a height of seven centimeters in 24 hours. 
TABLE IV 


Resistance ef final stage larvae ef D. fil 


The conditiens in which the tests were carried out simulated 
as closely to the outdeer cenditions as pessible. The larvae tested 
were obtained from the walle ef the cultute jer and were expesed te 


drying on the sti glass slides. 


resistance te desiccation. 


Peried ef the year Atsespheric Peried ef expesure Results recerded 
and tesperature. relative ef larvee to after 12 heures 
humidity. dryness. of remeistening. 
February Max: 68 , 
Mins 42 84 6 days all alive 
- de- - de - 10 days All alive 
Mex: 71 
Mins 44 8} 6 daye ene eut ef six 
elive 
- deo - - de - 6 faye Twe eut ef six 
alive. 
Mex: 13 73-11 10 days Nene alive. 
Min: 45 
- de- - de - 8 days - de- 
-do- - de - 4 days - de - 
March Mex: 82 , 
Min: 52 63 5, 4 daye -de- 
- de - - de - 3 days One eut ef six 
alive. 
_— = popu barby Nene alive 
Min: 57 27 heure 
April Max: 91 50 9 heures - de - 
Min: 65 8 heure - de - 
6 heures - de - 
5 heure twe out of six 
larvae alive. 
3 houre All alive 
Max: 94 
Mint 68 47 3 heures None alive 


Personal observations. D. filaria larve were cultured in angular jars provided 
with winding lids and measuring about g in. tall. The faces used in the cultures 
were obtained from the rectum of infested sheep. To ensure maximum purity in 
the cultures the sheep infested with D. filaria was given phenothiazine, in a dose 
of 6 drams, two days before the collection of feces. The fzces thus collected 
generally were found free from nematode infestation other than D. filaria and 
Strongyloides papillosus. The bottom of the jar was filled with fecal pellets up 
to a height of 4 cm. Larve of Strongyloides papillosus came up the sides of the 
culture jars first and were wiped off the sides carefully with the help of cotton 


206 THE BRITISH VETERINARY JOURNAL 


wool. The larve of D. filaria could thus be collected in a more or less pure state. 
The winding lids on the jars made it easy to control the moisture content inside 
the jars. 

The jars were throughout the year kept under room conditions simulating 
closely the outdoor conditions, but for the carrying out of the tests at 8-9° C. 
the jars were placed in a cold chamber. The jars were tested after culturing for 
a period of five to fifteen days, depending on the temperature, by swabbing the 
sides of the jars to a depth of 2.5 cm. each time, by working from top, downwards. 
The results of observations have been set forth in the following table. The height 
attained by the larve is calculated from the upper surface of the fecal mass and 
the space occupied by the faces is disregarded in the calculations. 


TABLE V 
Ne. of Period of the Height attained by the larvae in centineters 
experiment year and maxiqgua 
temperature A 0 2.5 5 7.5 10 i2.¢° 
7 8-9°C. 
2 Cooling chamber iv ++ ++ ++ +t a os 
js 11-13°C 
: Last week of Nov: - 
and throughout a + ++ t+ + = 
January. 
p 15-18°C 
Middle of November Se mt + + ++ +++ 34+ 
middle of February 
18-22°c 
4. Beginning ef Novet_ a + tt +++ +++ +4- 
-mber,and March 
24-28°C Large number 
5. End of March and jof degenerat~ 4 + _ _ _ 
first week of -ing larvae. 
April 
6 28-30°c Large nusber 
© of degenerat- — - > mad = 
Middle of April -ing larvae 
29° Large number 
7. Beer’ of degenerating 
Middle of April] larvae. + = = nad - 


*% 0--0 spece against the wall of the jar occupied by the faeces. 


Table showing the results of observations on the influence of temperature 
on the upward migration of final stage larve of D. filaria. 


The observations reveal the fact that the optimum temperature for a 
favourable upward migration of larve ranges between 15° and 22° C. Tempera- 
tures higher than 22° C. had a progressively unfavourable effect and the larve 
degenerated without developing at a temperature of 28-30° C. The optimum 
temperature of 22° C. prevails in the Punjab during the months of November 
and March, but the low humidity during the month of March exercises an 
adverse influence on the successful propagation of D. filaria. The lethal tempera- 
tures of 28-30° C. prevail in the Punjab from April to August. Thus the 
observations on the incidence of the parasite in the Punjab coincide perfectly 
with the observations on the bionomics of the species. During the month of 
March it was often difficult to maintain a layer of moisture on the sides of the 
jar and the water of condensation was often found to be restricted to only a few 
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centimeters above the faecal mass. The larve could only climb along the sides 
of the jar which had a layer of water of condensation and they stopped climbing 
on reaching the upper edge of the layer of moisture. 


Influence of light on the migration of final stage larve 

Daubney (1920) found that larve of D. filaria favoured darkness for their 
upward migration and they were found to ascend 4 cm. perpendicularly during 
eight hours of darkness. 

Soliman (1953) compared the migration of larve in two culture jars by 
keeping one under room conditions and the other in the dark, for 24 hours. The 
larve in the two jars climbed to a height of 7 cm. and 63 cm. respectively. 

Daubney (1920) found direct sunlight to be unfavourable to migration. 
He observed that not only will no fresh migration take place in strong sunlight 
but the larvae which are already on the wall of the vessel will, if a film of 
moisture persists below them for a sufficient period of time, descend into the 
culture medium. The larvz on the opposite wall of the jar had not been much 
affected. 

Personal Observations. The following observations were recorded on the 
reaction of larve to light :— 

Experiment 1. A culture jar showing the presence of the larve at a height 
of 10 cm. above the upper surface of the culture medium was exposed to direct 
sunlight at 9.0 hours. When examined at 11.0 the larve were found to 
have descended to a height of 7.5 cm. above the surface of the medium. At 
15.0 hours no larve could be seen on the wall of the culture jar, so that they had 
descended to the medium after an exposure to sunlight of six hours. The 
experiment was carried out in winter when the temperature in the room had 
been recorded at 12-13° C. The culture jar was removed to a dark place 
after 15.0 hours and when examined after being in the dark for 18 hours the 
larve were found to have ascended again to a height of 7.5 cm. above the surface 
of the fecal medium. 

Experiment 2. A culture jar kept at a temperature in the room of 
11-12° C. was exposed to direct sunlight at 9.0 hours. When examined at 
14.0 the larve were found to have descended a height of 7.5 cm., being found 
at a height of 2.5 cm. above the fecal culture instead of 10 cm. as found at the 
commencement of the experiment. 

On the side of the jar opposite the one exposed to sunlight the position of 
the larve before and after the experiment was precisely the same as for larve 
on the wall of the jar facing the sunlight. 

Evidently light influences the migration of the larve of D. filaria. 


Development of Preparasitic Stages of D. filaria in Water 

Daubney (1920) cultured ova of D. filaria taken from the uteri of females 

and found them to develop into final stage larve after 240, 168 and 144 hours 
at temperatures of 8° C., 21° C. and 27° C. respectively. At a temperature 
of 37° C. he found all the larve to have died in their first and second stages. 
On the basis of conjoint considerations, viz: the rapidity of development and 
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the percentage of deaths during the process Daubney (1920) regarded 27° C. 
as the optimum temperature for development of larve of D. filaria. 

Kauzal (1933) found that when the larve were cultured at 18-23° C. the 
first ecdysis took place after 48 hours with the larve resuming their activity. 
The activity lasted up to the fourth or fifth day and the larve then entered the 
second lethargus. The second moult occurred six to seven days after the col- 
lection of the larve and at this stage the larve were found erisheathed in 
both their first and second stage skins. According to the same author both 
the skins are retained by the larve when they are cultured in tap water. Kauzal 
(1933) also studied the development at temperatures both lower as well as 
higher than 18-23° C. and observed that temperatures markedly above 74° F. 
seriously affected the vitality of the larve and many of them degenerated before 
reaching the infective stage. Kauzal (1933) kept the larve at 4-5° C. and 
though the development was markedly slowed, it was not prevented and the 
larve completed their development in 19 days. 

Personal Observations. The larve used for culturing were obtained from 
feeces which had been taken from the rectum of infected sheep. The larve 
were isolated. by Baermann technique and cultured under a 2 cm. thick layer 
of water in petri dishes. The temperatures under room conditions in which 
the cultures had been kept during different parts of the year ranged from 12° C. 
to 32° C. and it was found that larve reached the third stage (enclosed in a double 
sheath) in 18 days when kept at 12° C. and in 4 days when kept at 28-32° C. 
The observations are detailed below : 

Experiment 1. Maximum room temperature 14-18° C.: 29.2.52: Cul- 
tured in 1 to 13 cm. thick layer of water. 2.3.52: Larve lying quiescent with 
the sheath differentiated at the head and tail ends. 3.3.52: Larve lying 
quiescent with the sheath fully differentiated around the body. 4.3.52: Larve 
lying quiescent ensheathed in two skins; 6.3.52: Larvz active while ensheathed 
in two skins. 7.3.52: All the larve with single skins, the other sheath cast off. 

The larve in the above experiment reached the infective stage in 7 days. 
The interval between the completion of the first and second lethargus was so 
short that it was not noticed. 

Experiment 2. Maximum temperature under room conditions, 18° C. 
19.3.52: Cultured in 1 to 13 cm. thick layer of water. 21.3.52: Larve lying 
quiescent with sheath differentiated at the head and tail ends. 22.3.52: Larve 
lying quiescent with fully differentiated sheath around the body. 24.3.52: 
Larve lying quiescent with two fully differentiated sheaths around the body. 
25.3.52: Larve active and ensheathed in two skins. 27.3.52: All the larve 
with single skin, the outer sheath cast off. 

The observations agree with those of experiment 1. 

Experiment 3. Maximum temperature under room conditions, 27-31° C. 
22.4.52: Cultured in 1 to 14 cm. thick layer of water. 28.4.52: Larve active 
and ensheathed in two skins. 29.4.52: Larve active and ensheathed in two 
skins. 5.5.52: Larvae active and ensheathed in two skins. 6.5.52: Only one 
larva cast off the outer sheath, the other nine showing double sheaths. 
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Another three experiments carried out under identical conditions gave 
identical results. A special feature of the high temperature is that the larve 
took much more time to cast off the outer sheath than the larve cultured at 
lower temperatures. 


Influence of Depth of Water on the Ability of Third Stage Larve to 
Cast the Outer Sheath 

As is illustrated by the following two experiments, the depth of water 
exercises an important influence on the ability of larve to cast the outer sheath. 
This factor may explain the observations recorded by Kauzal (1933) to the effect 
that the larve retained both the skins when cultured in tap water. 

Experiment 1. Room temperature 15-18° C. Larvez cultivated in 4 cm. 
deep layer of water. The larve were found ensheathed in two skins when 
examined after 6 days of culturing. The larve were again examined after 
another 12 days and were still found wearing two skins. In the control (cultured 
under 1 to 2 cm. thick layer of water) all the larve had cast the outer sheath 
when examined on the 7th day of culturing. 

Experiment 2. Room temperature 15-18° C. Larve cultured in 15 cm. 
deep layer of water. The larve were found ensheathed in two skins when 
examined on the 6th day of culturing. At the end of another g days the 
majority of larve still showed two skins around them. In the control culture 
(cultured under 1 to 2 cm. thick layer of water) all the larve had cast the outer 
sheath when the culture was examined on the 8th day of culturing. 


Trials on Orloff’s Method of Treatment 

Amongst the methods of treatment through intratracheal injections, Orloff’s 
method of treatment has aroused considerable interest. A special feature of 
the treatment is that it is based on the assumption that since the worms are 
exclusively located in the posterior dorsal parts of the lungs, the sheep should 
be placed on its back at an angle of 45° so that the injected fluid would flow 
into the affected parts of the lungs. Orloff (1935) claimed very good results 
after two injections, on two successive days, of 10 c.c. of the following mixture : 
I c.c. 10 per cent tincture of iodine, 50 c.c. glycerine and 150 c.c. distilled 
water. Subsequently the results were confirmed by other Russian workers 
such as Prigor (1953) who found the injections effective if applied three times 
at intervals of 10 to 12 days. 

Monnig (1940) tried intratracheal injections of iodine in a flock of sheep 
in the Transvaal Highveld where serious losses were occurring. He gave injec- 
tions on two consecutive days and examined the feces after 14 days and found 
3 out of 8 in one group and 3 out of 6 samples in the other group as positive. 
The owner of the flock wrote Dr. Monnig to say that a number of treated sheep 
had died and he had found lungworms in all. 

Monnig (1940) carried out another test in the same flock after dividing 
the flock into two groups. He gave two injections in one group and only one 
in the other. In the first group the second injection was given by Monnig 
(1940) 13 days after the first injection. The sheep in the two groups were 
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killed 19 days after the second injection and 3 out of 5 sheep receiving a single 
injection and 4 out of 5 receiving 2 injections showed infection. The results 
were, however, not considered promising by Monnig (1940). 

Personal Observations. The intratracheal injections were administered by 
laying the animals, first on one side, and on the opposite side the next day, 
at an angle of 45° with the head upwards. This position was managed by 
inverting a wooden cot and raising its head end to rest it on the top of a wooden 
stool. The solution for the intratracheal injections was prepared in accordance 
with the formula suggested by Orloff (1933). After the injection the animal 
was made to rest in a sitting position for 15 minutes before rising. The details 
of the test are set forth below in order of sequence. 


Descripion of Date State of the Number of larve 
the animal animal passed in the faces 
4-toothed 20.1.52 Depressed 124 larve in 6 pellets 

sheep 21.1.52 (8.0) do. — “wv « «# 
(13.0) do. 
22.1.52 (8.0) do. ae 
(12.0) First injection administered 
23.1.52 (12.0) 6 larve in 6 pellets 
(15.0) Second injection administered 


g larve in 6 pellets 
24.1.52 (8.0) Bright, feeding well 23 ,, 5, 5 


(15.0) Bright and feeding 


with avidity a 
25.1.52 do. 270 55 59 
26.1.52 Depressed Third injection administered 
27.1.52 do. 28 larve in 6 pellets 
28.1.52 Died. Both the lungs found infested. The 


number of adult vigorous worms collected 
from both the lungs being 274. Pneumonic 
patches were found restricted to the anterior 
portions of the lungs. 


6-toothed 20.1.52 Depressed 71 larve in 6 pellets 
sheep 21.1.52 do. First injection administered 
122 larve in 6 pellets 
22.1.52 do. Second injection administered 
23.1.52 Bright No examination made 
24.1.52 Bright - 
27.1.5 2 Depressed 118 larve in 6 pellets 
28.1.52 Died. 139 adult vigorous lungworms re- 


covered from both the lungs. Pneumonic 
patches restricted to the anterior portions 
of the lungs. 
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The sequence of events is more or less uniform in the two cases in which 
the trials were carried out. Both the animals brightened up after the second 
injection and there was a marked reduction in the number of larve passed out 
in the feces but the number of larve soon returned to their pre-injection level. 
It appears that the worms are temporarily inactivated by the iodine injections. 


The fact that lungworms stay in the lungs only for a short time creates 
difficulties in the correct interpretation of the results of treatment. In a flock 
which was continually kept under observations by the author the time in different 
animals between the first appearance of the larve in the faces and the last, 
varied from 65 to 100 days. It appears that in many of the cases reported in 
literature the animals were picked up for treatment trials at a time when they 
were nearing recovery and the time of treatment and of the natural expulsion 
of the worms just coincided. Another important factor for the determination 
of the results of treatment appears to lie in the variability in the degree of infec- 
tion, in different animals in the flock. In the flock under author’s constant 
observation, the outbreak started by one of the animals dying and showing a 
heavy infestation with D. filaria. A careful fecal examination of the rest of the 
50 animals in the flock revealed another three heavily infested animals, the rest 
of the sheep showing only a light infection. Two of the heavily infested sheep 
were given intratracheal injections and the third was allowed liberal and 
balanced feed. All the three sheep died one by one but there was natural 
recovery in the rest of the lightly infested sheep in the flock. Prigor’s (1953) 
recommendations of three injections of iodine solutions to be carried out at 
10 to 12 days intervals are apparently fallacious in the light of the foregoing 
findings. 

Summary 
Observations recorded on the incidence of D. fiaria infection in the Punjab 


province of Pakistan reveal that the infection is seasonal and restricted to winter 
months only. 


There was found to be no age resistance to the infection in sheep in the 
field and a higher proportion of older animals, as compared with the lower age 
groups, were found to be infested. 


The colder temperatures, coupled with high humidity, were found to favour 
the propagation of infection. The infective larve, which could withstand drying 
on a glass slide for at least ten days during February, could not withstand drying 
for three days during April. Similarly, first-stage larve which could withstand 
drying for at least two hours could not withstand drying for 30 seconds during 
April. 


Temperatures below 22° C. were found to favour upward migration of 
infective larvz, while temperatures higher than 22° C. cut down migration and 
temperatures in the region of 28-30° C. and higher prove lethal to the larve. 


The infective larve were found to descend on exposure to sunlight and 
were found to ascend the walls of the jar on removal to dark. 
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The third-stage larve were found to cast off the outer sheath rapidly in 
culture jars when cultured under thin layer of water. Deep layer of water had 
an inhibitory influence on the successful casting of outer sheath. 


Trials on Orloff’s method of treatment have shown that iodine injections 
temporarily inactivate the worms in the bronchi but do not kill them. 
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LEHRBUCH DER SCHLACHTTIER—UND FLEISCHUNTERSUCHUNG, einschliesslich 
der tierarztlichen Lebensmitteliiberwachung. By Prof. Robert von 
Ostertag : Second edition revised by Prof. Fritz Schonberg. Published 
by Ferdinand Enke, Verlag, Stuttgart, 1955. 777 pages with 343 
pictures. Price, in best linen binding, DM 85.50; with pasteboard 
cover, DM 81. (£1 = DM 11.76.) 


More than twenty years have elapsed since Professor von Ostertag published 
his “Textbook of Meat Inspection including the veterinary control of meat 
and meat products.” This book superseded his classic “ Handbook of Meat 
Inspection ” which had already achieved the status of a standard reference book 
on the subject. The translation into English in 1934 of Ostertag’s main work 
provided an exceptional reference book which has served veterinary surgeons 
and all others interested in meat inspection to the present day. It was inevitable, 
however, that the advance of science should outmode the material in a book 
not revised since its first publication so long ago and it was imperative that a 
second edition should appear if the book was to maintain its lead as a standard 
work of reference. Professor Schénberg, of Hanover, has now carried out this 
revision which is complete and up to date. The addition of two chapters 
together with a more thorough orientation of the subject matter of the original 
edition are not the least of many pleasing features. The original drawings and 
other illustrations are replaced by modern photographs of practical value and 
their number has been increased by nearly a hundred. 


The first chapter deals with the slaughter of animals and the premises in 
which it is carried out. German techniques in abattoir construction and methods 
of slaughter, hygiene and meat inspection have long provided the pattern for 
most European and other countries and the information given is of greatest 
interest to all concerned in the industry. The general legal and other important 
regulations dealing with meat traffic in Germany are covered in the second 
chapter and illustrate the great progress which has been made in this respect in 
the period between the two editions. 


The author proceeds in chapter III to a detailed description of ante- 
mortem inspection and methods of slaughter and supports the classification of 
meat with an appendix of photographs of common fish, a useful supplement 
not found in the first edition. 


Chapter IV is devoted to meat inspection methods applied to imported 
and preserved as well as home-killed meat of all kinds. A description of the 
normal appearance of individual parts of food animals follows, together with 
their macroscopic anatomy, special attention being paid to the lymphatic system. 
The physical properties of meat and its variation in food values are discussed 
while a more comprehensive description of biological methods used in protein 
differentiation and methods of age and sex determination is supplied than in 
the first edition. 
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The physiological conditions of importance in meat inspection are empha- 
sised in chapter VI and novel information concerning sex odours, toxicity of 
livers in certain animals and physiological toxins in fish is contained in a new 
supplement. The general pathology of slaughtered animals relating to the 
sanitary service follows and in the succeeding chapters VII- XII the most 
important regional diseases, blood anomalies, intoxications, effects of odoriferous 
drugs, parasitic conditions and specific infectious diseases are dealt with in a 
most informative manner. The problems of emergency slaughter, food poison- 
ing and the bacteriological methods used in this connection, form the bulk of 
the subject matter of chapter XIII. The various post-mortem changes in meat 
are widely discussed and details are given in the last three chapters of control 
of sausage manufacture, preservation of meat, the sterilisation of contaminated 
meat and the safe disposal of diseased products. 


The bibliography is extensive. All references to individual papers are 
contained in the general text of the relevant chapters. 


Professor Fritz Schénberg is well known in scientific circles and he has 
published several excellent books on meat inspection and hygiene of meat. The 
publishers are therefore to be congratulated in choosing such a well-qualified 
man for the task of revising Ostertag’s book. Great credit is due to them also 
for the excellence of the binding, paper and general presentation. Translation 
into English would naturally enhance its value in this country and elsewhere. 
The first edition met with great approval; this new publication is a worthy 
successor. 


COMMONSENSE THERAPY FoR Horses’ InyuriEs, by Charles L. Strong. Faber 
& Faber, 24 Russell Square, London, W.C.1. Price 25s. net. 

STRAINS, sprains and contusions are amongst the common hazards of a 
horse’s working life. They may cause much suffering, they most certainly 
occasion many days and sometimes months of loss of work, and they involve the 
owners of the animals in economic loss. 

Any form of treatment which can mitigate the above factors should be 
welcomed by veterinary surgeons, owners and, indeed, by the patients themselves. 
It is fortunate for horses that man is subject also to traumatic injuries of joints, 
muscles and tendons and that they can profit from the discoveries of Sir Morton 
Smart who pioneered a method of electrical treatment which is based on the 
stimulation of graduated muscular contraction. Treatment which makes use 
of electrical stimulus is not new but it is fair to say that it was Sir Morton Smart 
who first evolved a method which was based on sound physiological principles. 
His methods are followed with considerable success by physiotherapists in many 
hospitals and also in private practice. Mr. Strong is a disciple of Sir Morton 
and he has been able to modify the apparatus which has been applied so success- 
fully on human patients so that it can be used on horses. 

From time to time one has heard of the successful treatment of injured 
horses but veterinary surgeons have quite naturally treated these reports with 
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some scepticism because the apparatus used and the principles on which the 
treatment was based have not been disclosed fully. Mr. Strong remedies these 
defects in this book and in a manner which carries considerable conviction. 

He starts by discussing the general physiology of muscle and then passes 
to a review of trauma and the consequent pathological changes. There are 
interesting chapters on strain and sprain, the former, according to the author, 
denoting injury to muscle whereas the latter implies injury to joints as well as 
muscles. 

The basis of his line of treatment is the stimulation of rhythmic muscular 
contractions and in one chapter he discusses this topic in a very interesting 
manner and compares it with other and more orthodox methods. 

The rest of the book deals with the technique of treatment, a description 
of the apparatus, and there are suggestions as to the type of cases which may 
benefit. 

I welcome this book for the author has attempted to lift the veil of secrecy 
and explain and justify his methods. Veterinary surgeons should read this book. 
They will find much to interest them; they may even be converted to Mr. Strong’s 
ideas and methods. 

CatTTLe Fertiniry AND STeritiry, by S. A. Asdell, M.A., Ph.D. London: 
J. & A. Churchill Ltd. Pp. viii + 227. Price, 42s. 

THE title of this book leads one to expect a much wider review of the subject 
than is actually presented, although the author states in his foreword that it is 
written primarily for the animal husbandman rather than the veterinarian. 

Two-thirds of the book deal with the physiology of reproduction and 
infertility. These chapters are especially good. The parts which deal with 
problems arising from nutritional and disease factors are not dealt with so 
efficiently or completely. 

The illustrations and plates in the book are excellent, many being taken from 
theses of workers in the author’s University in the U.S.A. 


A Study of the Breeding and Racing of Thoroughbred 
Horses given large doses of Alpha Tocopherol* 
ALPHA TOCOPHEROL is a stable non-toxic nature form of Vitamin E. 


In two articles published in “The Summary ” of the Shute Institute for 
Clinical and Laboratory Medicine, London, Canada, the two authors, F. G. 
Darlington and T. B. Chassels, describe their experiments with this product. 

The breeding test was made on 34 brood mares and five stallions and details, 
records of dosage and results are classified and recorded. 

Fifteen horses in training were also subjected to test. In the breeding 
tests the percentage fertility was increased in the mares and the stallions exhibited 
more libido, less nervousness, better sperm analysis and ended the breeding season 
in better condition. In the racing experiments in which the horses, male and 
female, were actively engaged in work, improvement of performance is recorded. 


*“ The Summary,” Vol. 8, No. 1, February, 1956. Reprints can be obtained from Bioglan 
Laboratories, Ltd., Hertford. 
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NOTICES 


New Aureomycin Preparations 


We are informed that the antibiotic Aureomycin is now being made available 
in two new forms. In addition to “ Aurofac 2A,” largest-selling antibiotic feed 
supplement in this country, a high-potency supplement, “ Aurofac 10,” and a 
dispersible form of Aureomycin, “ Aurofac D,” will be available on the British 
market. 


“ Aurofac 10 ”—containing 10 grammes Aureomycin per Ib. and carried in 
a cereal base, instead of an oyster-shell base—has been prepared by Lederle 
Laboratories as the ideal product for high-level “ preventive” or for “ booster” 
feeding of poultry. This product will be included in compounded feeding-stuffs. 
It is not available under present regulations for purchase direct by farmers because 
of its high potency. 

“ Aurofac D,” specially formulated for addition to liquid diets of calves and 
baby pigs, is available to farmers on veterinary prescription only for growth 
promotion and the prevention of calf-scouring. It will be available to manufac- 
turers of animal feeds for inclusion in sows’ milk replacer products. “ Aurofac D” 
contains 5 grammes Aureomycin per lb. in dispersible form, and is carried in a 
sucrose base. 


IMPERIAL CHEMICAL (PHARMACEUTICALS) LTD. announce that they now 
issue a 50 C.C. special veterinary pack of “ Avloprocil” A.S. procaine penicillin 
G aqueous suspension, 300,000 units in 1 c.c. This pack is in addition to the 
usual 10 c.c. and 5 c.c. bottles which are already on the medical range. Price 
of the new 50 c.c. pack to the veterinary surgeon, 28s. 4d. each. 


Publishers’ Notices 


THE BRITISH VETERINARY JOURNAL, with which is incorporated THE VETERINARY JouRNAL, is published 
monthly, and copy for advertisements should be in the hands of the advertisement manager not later than 
the 20th of the preceding month, if proof is required. Tel.: Temple Bar 3386. 


i: Letters for the Journal, literary contributions, reports, notices, books for review, exchanges, new 
inotemments or materials, and all matter for publication (except advertisements) should be addressed to 
e Editor. 


Annual Subscription, 40s. ($6.50 U.S.A, currency, post free). 
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